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I,  Preface 


A  study  on  the  activities  of  accuracy  control  system  at 
LSCO.  has  been  now  continued  along  the  building  process  of  Hulls 
751  and  752  from  January  1979. 

The  study  is  being  developed  through  "The  A.C.  Meeting" 
which  was  established  to  review  the  present  method  of  accuracy 
control  and  to  introduce  the  development  of  Accuracy  Control 
Activity.  All  IHI's  engineers  have  directly  or  indirectly  co¬ 
operated  with  LSCO'S  A.C.  Group  for  developing  of  Accuracy  Control 
System  at  LSCO. 


TT.  The  Purpose  of  the  Accuracy  control 

For  better  understanding,  it  seems  to  be  significant  to  remind 
the  purpose  and  the  meaning  of  the  Accuracy  Control 

IHI  considers  that  Accuracy  Control  is  a  system  to  be  supported 
by  all  organizations  to  the  shipyard  from  Engineering,  Mold-Lofting, 
Marking,  Gas  Cutting,  Bending,  Welding,  Sub-assembly,  Assembly  and 
Erection.  Accuracy  Control  system  is  a  series  of  activities  to 
realize  the  aim  which  is  given  to  the  shipyard  how  to  construct  a 
ship  in  safe,  in  high  quality,  in  high  productivity  and  eventually 
in  low  cost.  In  that  meaning,  the  terminology  of  "Accuracy  Control" 
is  distinguished  from  "Quality  Control"  or  "Quality  Assurance". 

Even  though  there  may  be  many  ways  of  Accuracy  Control,  IHI 
considers  that  the  biggest  theme  in  hull  construction  is  to  keep 
high  accuracy  of  the  shape  of  hull  units  at  the  erection  stage.  In 
other  words,  the  theme  is  to  minimize  the  works  at  erection  with  the 
effort  by  the  preceding  phases  such  as  assembly,  sub-assembly,  fabrication 
and  engineering  including  mold  lofting.  Because  at  erection  phase, 
various  kinds  of  hard  works  shall  be  caused  by  an  inaccurately  constructed 
unit.  Almost  all  of  these  works  shall  be  obligated  to  be  performed 
on  the  scaffolding  on  high  position,  therefore  the  working  condition  is 
neither  safe  nor  inconvenient  for  every  work. 

It  has  to  be  recognized  that  the  accuracy  at  erection  comes  as  the 
total  result  of  preceding  steps  to  erection  such  as  marking,  cutting, 
bending,  fitting  and  welding.  Moreover  survey  and  engineering  to  real¬ 
ize  concrete  activities  and  methods  for  Accuracy  Control  should  be  pro- 
meted  by  all  related  departments  involved  from  Engineering  to  Production 
field.  What  is  more  important,  is  that  all  the  activities  for  Accuracy 

Control  should  be  continued  systematically  without  stopping. 
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TTT .  Accuracy  Control  System  in  IHI 


Concerning  with  this  theme,  the  report  was  presented  to 
LSCO  by  our  Mr.  M.  Hatake  in  March  1979.  Please  refer  to  the 
report  (FPC-III)  . 
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B.  Total  Scoope  of  Accurzcv  Control  Artivitv  in  LSCo. 

I.  Planning  Activity 

a.  Preliminary  Planning 

b.  Accuracy  Planning 

c.  Standardization 

II.  Field  Activity 

a.  Preparation  of  Check  Sheet 

b.  Measuring  Activity 

III.  Feed  Back  Activity 

a.  Analysis 

b.  Improvement 


In  order  that  the  development  of  Accuracy  Control  System  be  carried 
out  smoothly  in  this  shipyard,  Accuracy  Control  Activities  are  concretely 
classified  into  three  (3)  kinds  of  activities  as  follows: 

I.  Planning  Activity 

II.  Field  Accuracy  Activity 

III.  Feed  Back  Activity 

In  addition,  these  activities  should  be  carried  out  in  harmony  with 
almost  all  processes  in  shipbuilding  hull  procedure. 

In  other  words,  developing  of  Accuracy  Control  activities  is  related 
to  almost  all  processes  which  are  Engineering,  Mold  Lofting,  Production 
Planning  and  Production  Field. 

This  report  displays  hereafter  the  development  of  above  activities, 
according  to  following  flow  chart. 


I,  Planning  Activity 

Much  territory  of  this  planning  activity  is  usually  covered 
in  common  area  of  production  planning  territory. 

In  other  words,  this  territory  may  be  included  in  the  production 
planning  activity  itself.  However,  from  Accuracy  Control  point  of 
view,  this  activity  should  be  defined  clearly  the  territory  in 
Accuracy  Control  Activity. 

From  the  above  reasoning,  this  chaer  displays  concretely  the 
developing  of  Planning  Activity. 

Planning  Activity  mainly  consists  of  three  (3)  activities  as 
follows : 

(A)  Preliminary  Planning 

(B)  Accuracy  Control  Planning 

(C)  Randarization  . 
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(A)  Preliminary  Planning 

Preliminary  planning  begins  as  first  planning  activity  in 
almost  all  of  the  plannings  of  the  shipbuilding  procedure.  This 
planning  involves  the  following  factors: 

1)  To  decide  unit  division  and  shell  straking. 

2)  To  decide  preliminary  assembly  procedure. 

This  planning  should  be  carried  out  at  thought  of  following 
factors: 

1)  To  consider  the  facilitation  of  shipwright  with 

maintaining  the  accuracy  unit  shape. 

2)  To  consider  the  shell  straking  to  obtain  accuracy 

bending  plate  at-thought  of  bending  technigue  and 
facilities . 

In  order  for  the  above  studies  to  be  carried  out  smoothly,  the 
related  sections  should  be  supplied  from  Engineering,  the  preliminary 
drawings  such  as  General  Arrangement,  Midship  Section  and  Lines 
which  has  been  planned  the  preliminary  schemes  of  unit  division  and 
shel)  straking. 

As  a  matter  of  cause,  Accuracy  Control  Planner,  who  is  respon. 
sible  to  review  the  scheme  with  the  view  of  obtaining  the  accuracy 
unit,  should  be  supplied  the  above  drawings  in  order  to  begin  the 
study  of  Accurzcy  Planning. 

After  studying  the  schemes  of  unit  division,  shell  straking  and 
preliminary  assembly  procedure,  the  related  section  personnel 
involved  Accuracy  Control  Planner  join  the  meeting  to  decide  finally 
these  above  schemes. 
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Taking  account  of  conclusion  of  above  meeting,  Engineering 
Department  begins  to  develop  the  key  plan  such  as  shell  expansion 
and  structure  lines. 

(B)  Accuracy  Control  Planning 

Accuracy  control  planning  is  one  of  the  important  activities 
for  developing  hereafter  accuracy  control  in  the  shipbuilding  hull 
process. 

Therefore,  Accuracy  Control  Planner  should  have  capability 
for  improving  production  method  in  order  to  obtain  higher  accuracy 
products. 

1.  Planning  Item 

Accuracy  control  planning  is  how  to  decide  the  following 

items: 

a)  The  vital  points  for  the  ship  and  each  production  stage. 

b)  The  base  line  for  each  production  phase. 

c)  Amount  of  additional  material  and  the  phase  to  be 

cut  neat. 

Detail  explanations  concerning  above  items  are  presented  in 
the  attached  papers  as  follows: 

1)  Planning  of  vital  points  of  accuracy. 

2)  Base  line  for  accuracy 

3)  Additional  material  planning 

In  order  to  make  the  plan  concerning  above  items,  the  most 
significant  factor  in  this  planning  activity  is  to  carry  out  the 
study  from  a  view  point  of  basis  upon  how  to  minimize  erection  works. 
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2.  Information 


In  order  to  progress  this  planning  activity  effectively, 
Engineering  section  and  Production  Planning  section  must  give 
information  such  as  drawings  and/or  schemes  involving  the 
following  functions  to  accuracy  planners: 

1)  Structure  Lines: 

Scaled  body  plans  including  seam  lines  and  longitudinal 
lines . 

2)  Shell  expansion  drawing 

3)  Structure  section  drawing: 

Key  plans 

4)  Assembly  construction  procedure 
5}  Erection  sequence 

On  the  basis  of  above  information,  A.C.  planning  activity 
prepares  two  kinds  of  new  information  to  develop  the  following  steps 

a)  For  working  drawing  development 

The  information  consisting  of  amount  of  additional  material 
and  cutting  neat  phase  from  accuracy  planners  are  given  to 
Engineering  section  before  drawing  development  work  begins. 
This  information  is  indicated  in  the  working  drawings  in 
order  to  inform  the  mold  loft  and  production  field. 

b)  For  Mold  Lofting  and  Field  Accuracy  Activity 

Other  information  such  as  vital  points  and  base  lines,  are 
given  to  mold  loft  section  and  field  activity  group  in 
order  to  prepare  the  mold  loft  output  and  check  sheets 
which  are  included  in  above  information. 
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II.  Field  Activity 


Field  Activity  is  to  realize  concretely  the  planning 
activity  in  harmony  with  actual  production  field. 

Field  Activity  consists  of  two  (2)  kinds  of  activities  as 
follows : 

(A)  Preparation  of  Check  Sheet 

(B)  Measuring  Activity 
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(A)  Preparation  Of  Check  Sheet 

According  to  working  drawings  issued  by  Engineering  and 
information  of  A.C.  Planning,  the  check  sheets  are  prepared  by 
this  activity. 

A.C.  Group  designs  measuring  sheet  in  which  checkpoints, 
checking  method,  responsible  personnel  for  measuring  and  frequency 
of  measurement  are  involved. 

Preparation  of  check  sheet  should  be  classified  according  to 
production  procedure  as  follows: 

(1)  Fabrication  and  sub-assembly 
{2)  Assembly 
(3)  Erection 

In  order  to  prepare  the  check  sheet  concerning  curved  shell 
unit,  it  is  generally  difficult  to  find  out  necessary  measurements 
to  be  measured  from  dimension  described  in  working  drawing. 

In  a  case  like  this,  A.C.  Group  should  request  beforehand 
to  mold  loft  to  calculate  the  necessary  dimension  such  as  shown  in 
figure  below. 
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(B)  Measuring  Activity 

In  this  activity,  actual  measurement  is  mainly  performed 
according  to  using  check  sheets.  However,  nobody  can  provide 
check  sheets  for  all  Hull  Pieces.  Therefore,  ordinary  checking 
is  obliged  to  rely  upon  worker  himself  according  to  working 
process  standard.  This  self-checking  system,  impossible  in 
this  shipyard,  will  bring  many  advantages  for  the  progress  of 
Accuracy  Control  System. 

The  following  flow  chart  briefly  illustrates  the  measuring 
steps  in  hull  construction  procedure. 

The  following  phase  displays  briefly  the  measuring  procedure 
for  each  stage. 
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1,  Fabrication 

(a)  Gas  Cutting  Phase 

Several  hull  pieces  are  produced  through  this  fabrication  area 
as  well  known.  In  order  to  carry  out  high  accuracy  unit  con¬ 
struction,  all  precise  pieces  must  be  supplied  to  next  hull 
stage.  However,  no  one  can  measure  all  dimensions  of  all  hull 
pieces.  Therefore,  hull  pieces  should  be  chosen  and  changed 
periodically  as  objects  of  measuring  in  order  to  catch  the 
tendency  of  their  accuracy  condition,  except  for  special 
measuring  objects  such  as  girders  being  indicated  by  check 
sheet  and  curved  trans  webs  being  marked  down  the  check  line 
for  deformation  checking.  Moreover,  this  fabrication  stage 
has  some  machines  such  as  N/C  burning  machine  and  flame  planer. 
The  maintenance  of  these  machines  is  significant  factor  to 
obtain  high  accuracy  hull  pieces.  Therefore,  this  maintenance 
activity  should  be  carried  out  periodically  in  order  to  maintain 
machine  accuracy. 

(b)  Bending  Phase 

As  to  curved  unit  pieces,  the  accuracy  of  curved  shell  plate 
is  reguired  in  order  to  obtain  high  accuracy  curved  unit. 

After  plate  bending,  all  curved  shell  plate,  even  if  bent  by 
cold  bending  method,  should  be  checked  by  the  following  items 
by  using  sight  line  template:  (see  next  page) 
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i)  A  straightness  of  the  sight  line 

ii)  The  set  condition  of  template 

iii)  The  twist  condition 

iv)  The  transverse  and  longitudinal  curved  condition. 

v)  The  inclined  degree  of  template 

vi)  The  plate  ends  form  to  meet  with  the  seam  points  of  template 


As  to  sight  line  bending  template,  the  reports  presented  by  IHI 
are  as  follows: 

i)  Bending  Template 
(HP-098) 

ii)  Standard  Position  of  Bending  Template 

(HP-117) 
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2.  Sub-Assembly 

In  this  area,  from  accuracy  control  point  of  view,  significant 
factors  are  how  to  fit  exactly  the  stiffners  such  as  flatbar,  bracket 
and  face  plate  on  the  web  plate,  and  how  to  prevent  the  deformation 
and  shrinkage  caused  by  welding. 

From  above  reason,  measuring  activity  in  this  area  is  concentrated 
as  follows: 

(a)  To  check  fitting  dimensions  relative  to  stiffners 
and  the  web  plate. 

(b)  To  check  deformation  by  using  the  base  line  and/or 

straight  edge  of  the  web  plate. 

(c)  To  measure  dimension  of  sub-assembly  unit  which 
was  indicated  in  check  sheet. 

3.  Assembly 

From  accuracy  control  point  of  view,  assembly  area  is  the  most 
significant  area  in  order  to  obtain  the  high  accuracy  assembly  unit. 
Becasue  all  inaccuracy  factors  being  included  in  hull  component 
pieces  realize  some  error  on  assembly  unit. 

a)  Flat  Panel  Unit 

in  the  case  of  flat  panel  unit,  important  factors  are 
the  following  items  in  order  to  obtain  accuracy  unit: 

Cl)  Assembly  Finished  Marking 

After  the  seam  welding,  assembly  finished-marking  is 
done  on  the  plates  which  had  been  cut  by  flame  planer. 
Basically  important  measuring  in  this  step  is  diagonal 
dimensions  in  order  to  confirm  the  squareness  of  the 
corners  as  shown  in  figure. 
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(2)  Measuring 

According  to  check  sheet,  vital  points  for  each  unit 
are  mainly  measured  as  following  items: 

i)  Dimension  of  width  and  length  on  panel  and  diagonals 

ii)  Deformation  caused  by  twist 

iii)  Relative  dimension  between  panel  and  internal 

structures 

b)  Curved  Shell  Unit 

At  present  time,  construction  methods  are  classified  as 
follows : 

(a)  Flat  Panel  Base  (Conventional  method  in  LSCo.  ) 

(b)  Curved  Shell  Base  (Curved  Unit  Assembly  Jig  System) 

(1)  Flat  Panel  Base 

This  construction  method  is  based  upon  internal 
structures.  Curved  shell  plates  are  settled  on  the 
internal  structures. 


In  the  case  of  this  method,  vital 
points  are  mainly  as  follows: 
i)  Dimension  A 
ii)  Height  Dimension  H 


A-22 


(2)  Curved  Shell  Base  (Curved  Unit  Assembly  Jig  System) 

This  construction  method  is  base  upon  curved  shell 
plate  on  the  pin  jig. 

In  this  case,  vital  points  in  this  procedure  are  as 
follows : 

i)  How  to  put  exactly  the  curved  shell  plates 
on  the  pin  jig. 

ii)  How  to  carry  out  exactly  the  assembly  finished 
marking  using  the  marking  tape  method  on  the 
curved  shell. 

iii)  How  to  set  exactly  the  fitting  angle  for 
internal  structure  members  on  the  shell  plate. 

iv)  How  to  prevent  the  deformation  caused  by  welding. 

v)  How  to  check  the  relative  dimension  between 
plate  edge  and  internal  structures. 

In  the  curved  unit  assembly  jig  system,  significant 
matter  is  how  to  carry  out  the  neat  cutting  on  the 
erection  joint  at  assembly  area  in  order  to  minimize 
the  erection  work. 

As  to  this  curved  Unit  Assembly  Jig  System,  the  reports  were 
presented  by  IHI  as  follows: 

i)  Assembly  Finished  Marking  Tape  for  Curved  Shell 


(HP-111,  August  16,  1979) 

ii)  Assembly  Curved  Jig  and  Necessary  Information  for  Curved  Shell 
(HP-113,  September,  1979) 
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iii)  Assembly  Finished  Marking  Method  for  Curved  Shell 

(HP-115,  September  25,  1979) 

iv)  Curved  Unit  Jig  System 

Implementation  Schedule 
(HP-116) 

v)  Curved  Unit  Jig  System 

Instructions  (HP-120) 
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4.  Erection 


In  this  stage,  the  most  significant  factors  are  how  to 
realize  the  actual  ship  on  the  ways  with  keeping  ship's  planned 
dimensions  such  as  depth,  breadth,  length  and  straightness.  The 
measuring  activity  in  this  stage  is  how  to  maintain  the  vital  point 
into  check  sheet.  Vital  points  in  this  stage  are  measured  periodically 
and  recorded  by  A.C.  Group  until  the  ships  launching. 

The  following  items  are  significant  factors: 

a)  To  keep  the  planned  dimensions 

b)  To  prevent  the  distortion  of  ship 

Final  measurement  in  this  stage  are  done  with  Owner's  attendance. 

a) 

b) 


c)  Draft  Mark  Position 


Bottom  Alignment 


1 


Ships  Dimension 
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tit.  Feed  Back  Activity 

Feed  Back  Activity  will  make  some  improvements  on  the 
production  procedure  and  all  planning  activities  which  are  not 
only  A.C.  Planning  but  also  production  planning  through 
analyzing  inaccuracy  problems  which  occured  in  shipbuilding 
construction. 

All  results  of  check  sheets  and  all  inaccuracy  problems 
which  occured  at  production  field  are  gathered  to  A.C.  Group  in. 
order  to  feed  back  all  relative  sections.  This  feed  back  activity 
is  significant  factor  to  progress  the  improvements  for  following 
ships  accuracy  construction. 

Tnis  activity  appraises  the  results  of  Planning  Activity  and 
Field  Activity. 

Feed  Back  Activity  includes  the  following  functions: 

(A)  Analysis 

(B)  Improvement 

The  following  flow  chart  illustrates  the  Feed  Back  Activity. 
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(A)  Analysis 

From  Accuracy  Control  point  of  view,  analysis  can  be  classified 
as  two  kinds  of  functions: 

(a)  Urgent  Analysis  Function 

(b)  Ordinary  Analysis  Function 

(a)  Urgent  Analysis  Function 

No  one  can  prevent  completely  any  errors  during  the 
period  of  ship  construction.  The  errors  often  disrupt 
the  productive  project  itself.  For  this  reason, 
the  temporary  countermeasure  against  such  an  urgent 
problem  should  be  planned  promptly  by  all  related 
personnel  in  order  to  repair  an  inferior  part. 

After  the  above  temporary  countermeasure  is  carried  out,  the 
permanent  countermeasure  is  also  provided  by  deep  investigation  of 
the  cause  in  order  to  prevent  the  same  errors.  The  permanent 
countermeasure  wrll  demand  to  review  the  working  standard  such  as 
checking  procedure  and  necessary  information.  This  countermeasure 
promotes  some  preparation  of  working  standard  based  upon  accuracy 
control  point  of  view. 

(b)  Ordinary  Analysis  Function 

Concerning  this  phase,  the  report  of  Accuracy  Control 
in  IHI  had  been  presented  by  our  Mr.  Hatake  in 
March,  1979.  (Ref.  No.  FCP-111) 

This  phase  briefly  displays  how  to  use  the  result 
of  analyzed  data  in  order  to  review  the  tolerance 
standard. 
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As  previously  mentioned  in  the  chapter  of  Standardization  in 
Planning  Activity,  it  is  very  significant  to  review  the  allowable 
amounts  in  the  tolerance  standard  taking  account  of  the  result  of 
actual  data  analysis. 

For  an  example,  dimensions  of  flat  panel  are  shown  in  diagram 
on  provious  page. 

steps:  1)  To  make  histograms  of  same  kind  of  data. 

2)  To  calculate  the  mean  value  and  the  standard 

deviation. 

3)  To  compare  both  amounts  of  above  calculated 

standard  deviation. (8  )  and  the  amount  of 

allowable  tolerance. 

If  the  amount  of  28  is  more  than  allowable  tolerance  range, 
the  following  actions  should  be  taken: 

1)  To  make  the  countermeasure  of  how  to  obtain 

the  allowable  tolerance. 

2)  To  check  the  allowable  tolerance  whether 

suitable  amount  in  this  shipyard. 

(B)  Improvement 

All  results  of  analyzed  inaccuracy  factors  are  fed  back  to 
Planning  Activity  in  order  to  take  account  of  following  ships 
planning. 

As  'he  result  of  Feed  Back  Activity,  the  following  items 
should  be  mainly  revised  based  upon  Accuracy  Control  point  of  view: 

1)  The  planned  scheme  such  as  additional  material,  vital 

points  and  base  line  were  either  optimom  or  not. 

2)  The  planned  assembly  procedure  was  either  optimum 

or  not . 

3)  The  planned  unit  division  and  shell  straking  were 

either  optimum  or  not. 
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4)  The  present  working  process  standards  for  each  stage 
were  suitable  or  not. 

5)  What  kind  of  information,  which  is  included  in 
working  drawing  or  mold  loft  out-put,  should  be  given 
to  production  field. 

Such  improvements  as  the  above  mentioned  items-should  be  carried 
out  for  the  progress  and  development  of  Accuracy  Control  System  in 
this  shipyard. 
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C.  Recommendation  for  Accuracy  Control  from  IHI 
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Ppcommendat  i  on  fnr  Accuracy  Control  from  THT 


(1)  In  order  to  carry  out  Accuracy  Control  Activity  smoothly, 
the  most  significant  factor  is  how  to  establish  the  in¬ 
formation  flow  concerning  the  Accuracy  Control  System. 
Therefore,  it  is  recommendable  to  establish  the  information 
flow  chart  which  involved  all  accuracy  control  activities. 

In  addition,  it  is  very  important  matter  that  the  above 
flow  chart  define  clearly  what  kind  of  information  should 
be  supplied  by  whom. 

(2)  As  before  mentioned,  the  Accuracy  Control  Planner  will  be 

required  to  have  capability  for  improving  the  production 
method.  Therefore,  it  is  recommendable  to  define  clearly 
the  responsible  department  for  Accuracy  Planning  Activity 
in  this  shipyard.  It  is  also  recommended  to  define  clearly 
who  is  responsible  for  each  accuracy  planning  item. 

(3)  Engineering 

In  order  to  inform  to  related  section,  some  kind  of  draw¬ 
ings  are  necessary  as  information  media.  The  following 
items  are  recommendable: 

(a)  To  issue  early  as  possible,  from  Engineering  to 
related  department,  the  preliminary  scheme  such 
as  unit  division  and  midship  section  in  order 
to  begin  the  preliminary  planning. 
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(b)  To  inform  early  as  possible  from  Engineering  to 

related  department,  the  preliminary  drawings  in¬ 
volved  functions  such  as  structure  lines  described, 
the  shell  straking,  shell  expansion  and  key  plan 
(section  plan)  in  order  to  carry  out  the  Accuracy 
Planning  which  will  decide  the  vital  point, 
the  additional  materials  and  the  base  line. 

(c)  To  indicate  in  the  working  drawings  necessary 
information  such  as  neat  cutting  phase  and 
amounts  of  additional  material  which  are  fed 
back  by  A.C.  Planning  Activity. 

(4)  Mold  Loft 

Mold  loft  should  be  the  nucleus  for  realization  of  plan¬ 
ning  activities  results  by  its  nature,  because  most  of 
output  used  in  actual  production  field  are  generated  at 
mold  loft.  It  is  recommendable  that  necessary  Accuracy 
control  information,  such  as  base  line  and  match  mark, 
should  be  included  in  mold  loft  output. 

(5)  Fabrication  (Bending  Phase) 

Curved  unit  reguires  precise  curved  shell  plates.  It  is 
recommendable  that  all  curved  shell  plate  after  bending, 
should  be  checked  by  using  sight  line  template  even  if 
this  curved  plate  was  bent  by  only  cold  bending  method. 
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(6)  Assembly 

After  seam  welding  on  the  plate  joint,  final  neat  cutting 
on  erection  joint  should  be  done  at  assembly  area  by  using 
the  assembly  finished  marking  method  in  order  to  minimize 
the  erection  work.  Also,  final  neat  cutting  of  longitudinal 
member  on  erection  joint  should  be  done  at  this  area". 

(7)  Erection 

As  to  shipwright  on  the  ways,  IHI  recommended  at  A.C. 
meeting  that  absolute  base  line  of  the  ship  should  be  marked 
on  the  ways.  The  absolute  base  line  on  the  ways  is 
significant  line  in  order  to  obtain  the  accuracy  ship. 

For  this  reason,  IHI  recommends  again  to  set  the  absolute 
base  line  on  the  ways  and  the  shipwright  works  should  be 
carried  out  by  referring  to  this  line  at  erection. 
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Conclusion 


Accuracy  Control  Activity  in  LSCo  has  been  continuously  operated 
well  by  A.C.  Group.  However,  from  Accuracy  Control  System  point  of 
view,  it  seems  that  the  activity  of  A.C.  Group  at  present  time  is 
limited  mainly  to  field  activity. 

Therefore,  it  is  important  to  establish  the  Accuracy  Control 
organization  which  involved  all  related  departments  such  as, 
Engineering,  Production  Planning,  I.E.  and  Production  including  the 
Mold  Loft.  This  Accuracy  Control  organization,  involving  Accuracy 
Planning  Activity  andFeed  Back  Activity,  will  support  the  A.C.  Group 
Activity. 

IHI  expects  that  Accuracy  Control  Activity  in  LSCO  will  promote 
the  Productivity  in  shipbuilding  construction  and  also  will  promote 
continuously  the  development  of  Accuracy  Control  System  without 
stopping. 
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PLANNING  OF  VITAL  POINTS  OF  ACCURACY 


1.  How  to  Decide  the  Vital  Points 

A.  Basic  Ideas 

The  vital  points  of  accuracy  must  reflect  enough  of  the  idea  that  will 
be  the  most  important  points  to  keep  the  high  quality  of  the  ship. 
Therefore  the  steps  to  decide  the  vital  points  should  be  started  from 
At  Erection  Condition  to  At  Fabrication's,  Just  like  a  reversed  Steps 

of  Production  Flow. 

B.  Total  View  of  the  Vital  Points 

The  vital  points  to  keep  the  accuracy  of  ship  must  be  decided  by  the 
parts  of  vital  points  of  each  stage,  as  keeping  the  steps. 

The  parts  of  vital  points  for  each  stage  will  be  classified  as  follows 

1.  At  Erection  Stage 

1)  Hold  Part 

2)  Curved  Part 

3)  Stern  Part 

2.  At  Assembly  Stage 

1)  Straight  Unit 

2)  Curved  Unit 

i)  Units  based  flat  panel, 
ii)  Units  based  curved  plates. 

3.  At  Fabrication  Stage 

C.  Detail  Descriptions  for  each  Part 
1.  At  Erection  Stage 
I)  Hold  Part 

This  part  is  the  main  part  to  decide  the  high  quality  of  the 
ship.  Because  this  part  has,  not  only  the  mid-ship  part,  but 
also  every  hold  tank.  The  hold  part  is  the  biggest  part  of 

the  ship.  Since  it  is  the  biggest,  the  most  parts  of  all 
vital  points  of  the  ship  will  be  depended  on  this  part 
practically. 
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The  vital  parts  of  Hold  Part  can  be  separated  into  2  parts 
generally  as  follows: 

a.  Tank  Top  Part 

b.  Top  Side  Tank  Part 
Descriptions  will  be  next. 

a.  Tank  Top  Part 

This  part  is  the  basic  of  Hold  Part.  So  the  following 
items  should  be  controlled  as  the  vital  points. 

i.  Center  Line  of  the  Ship. 

ii.  Relativity  between  each  Double  Bottom  Unit. 

iii.  Level  of  Tank  Top. 

The  detail  will  be  shown  in  (Appendix  -  1.) 

b.  Top  Side  Tank  Part 

This  part  will  decide  the  final  dimensions  of  the  actual 
width  and  actual  depth  of  the  ship.  Then  the  following 
items  should  be  controlled  as  the  vital  Points. 

i.  Straightness  of  the  Base  Line. 

ii.  Width  of  the  Ship  at  Main  Deck. 

iii.  Height  of  the  Ship  at  Main  Deck. 

iv.  level  of  Main  Deck. 

The  detail  will  be  shown  in  {Appendix  -  2.) 

Depending  on  these  items,  the  vital  points  of  each  unit 
to  set  on  the  ways  will  be  clear.  Then  the  vital  points 
of  each  unit  on  the  ways  should  be  noted  on  the  shipwright 
guidance.  (See  Appendix  -3.) 

2)  Curved  Part 

The  vital  points  of  curved  part  on  the  ways  will  be  depended 
on  Hold  Part.  Because  the  erection  order  of  each  unit  will 
be  started  from  hold  part  to  curved  part  usually.  But  there 
are  special  points  of  curved  part  as  follows: 
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The  Vital  Points  to  set  the  Curved  Unit. 


To  set  the  curved  unit,  it  is  necessary  to  catch  the 
suitable  point  of  the  unit.  Usually  the  following 
points  will  be  effective. 


Point  A:  Use  for  setting 
the  width. 

Point  B:  Use  for  keeping 
straightness . 

Point  C:  Use  for  setting 
the  height,  and 
checking  the 
width  at  lower 
part. 


Notice-1:  To  catch  the  point  A',  it  is  necessary  to 

prepare  the  dimension  (L)  to  layout  the 
precise  point  on  the  shell  plate  as  shown 
below. 
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Notice-2:  To  catch  the  point  C,  it  is  necessary  to 
prepare  the  dimension  (H)  and  (B)  by  Mold 
Loft. 


Mold  Line 
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3)  Stern  Part 

The  accuracy  of  this  part  will  influence  on  the  powers  of  the 
ship  directly.  Then  the  following  items  will  be  the  vital 
points  of  stern  part. 

a.  Accuracy  of  Shaft  Line 

i.  Accuracy  of  Center  of  Stern  Tube 

Centering 

Height 

ii.  Relationship  between  center  of  stern  tube  and  shaft 
line  depended  on  the  main  engine  sheet. 


Notice:  Especially  this  relationship  will  be  hard  to 
keep  precisely.  Because  usually  the  initial 
hogging  will  Toe  applied  for  this  part.  Then 
the'  greatest  possible  care  has  to  reapplied 
for  this  part. 

b.  Relationship  between  shaft  center  and  rudder  center. 

Usually  this  relationship  should  be  fixed  on  slabs  in  one 
unit.  But  still  now  it  is  difficult  to  set  both  of  them 
in  the  right  position  on  the  ways.  Especially  at  the 
timing  of  welding  for  the  plate  joints  located  at  front 
of  Aft  peak  tank  bulkhead,  the  greatest  possible  care 
must  be  prepared  for  this  part. 

2.  At  Assembty  Stage 
1)  straight  unit 

This  type  of  unit  is  located  at  Hold  Part  and  contains  several 
typical  kinds  of  unit  depended  on  their  positions.  Therefore 
it  is  convenient  to  understanding  the  vital  points  to  study 
and  decide  the  points  by  typical  kind  of  unit. 

a.  Basic  Ideas  to  Decide  the  Vital  Points. 
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In  order  to  decide  the  vital  points  of  units,  there  are 
two  kinds  of  items  to  be  considered. 

i.  Which  points  will  be  the  most  important  for  the  ship?! 

ii.  Which  points  will  be  the  most  difficult  to  keep  the 
drawing  dimensions  on  slabs?! 

Depending  on  these  item,  the  samples  will  be  shown  in  the 
check  sheets  by  each  typical  unit.  (See  Appendix-4) 

Notice:  The  more  precise  descriptions  about  these  items 
will  be  shown  on  "Additional  Material  Planning." 


2)  Curved  Unit 

i)  Unit  Based  Flat  Panel 

This  construction  method  is  based  upon 
internal  structures.  Curved  shell  plates 
are  set  on  the  internal  structure. 


Therefore,  vital  points  are  how  to  keep 
the  dimensions  such  as  H  and  A  as  shown 
in  figure. 


Edge  alignment  between  shell  plate  and 
Internal  structures  is  also  vital  point. 

Depending,  on  these  items,  the  vital  points 
of  each  unit  are  decided.  The  detail  will 
be  shown  in  (Appendix  -  5.) 

ii)  Unit  based  Curved  Plates 

This  construction  method  is  based  upon  curved  shell  plate  on 
the  curved  unit  jig. 

Internal  structure  members  are  set  on  the  curved  shell. 

One  of  the  vital  points  is  how  to  keep  the  shape  of  the  curved 
unit  during  assembly. 

As  to  this  method,  the  deteil  will  be  shown  in  (Appendix  -  6.) 
and  other  reports  as  follows: 

i)  Curved  Unit  Jig  System 
Instruction  (HP-120) 

ii)  Curved  Unit  Jig  System 

Assembly  Curved  Unit  Jig  and 
Necessary  Information  (HP-113) 


i 
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3.  At  Fabrication  Stage 

In  this  stage,  the  basic  idea  is  how  to  choose  important  pieces 
which  will  influence  the  inaccuracy  factor  of  unit. 

Impor'@nt  pieces  to  keep  their  accuracy  are  as  follows: 

*Bottom  Girder 

^Bottom  Side  floor 

*Hopper  Side  Tank  floor 

*Hold  frame 

The  detail  of  vital  point  will  be  shown  in  (Appendix  -  7.) 
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THE  VITAL  POINTS  TO  keep  THE  ACCURACY  AT  ERECTION  STAGE 


THE  VITAL  POINTS  TO  KEEP  THE  ACCURACY  AT  ERECTION  STAGE 


(For  Tank  Top  at  Zone  1) 

To  check  and  keep  the  accuracy  of  tank  top  at  erection  stage,  there 
are  three  (3)  kinds  of  checking  methods  originally  as  follows: 

1.  Center  Line  Check 

Check  the  shift  of  center  line  a  each  unit  on  tank  top. 

2.  Relativity  Check 

Check  the  relativity  of  three  (3)  kinds  of  units  (center 
double  bottom,  center  side  double  bottom,  and  bilge  unit) 
at  every  hold  length  on-tank  top. 

3.  Level  Check 

Check  the  level  at  each  unit  on  tank  top  and  bottom. 

Description 

1 .  Center  Line  Check 

When:  2  times,  once  before  fitting  and  once  after  welding. 

Who  :  worker  and  AC  before  fitting. 

AC  after  welding. 

Where:  At  the  front  of  each  unit  on  tank  top. 

How:  By  transit,  (allowance  max.  1/8") 

2.  Relativity  Check 

When:  Every  unit  before  fitting  and  1  time  after  welding 

at  hold  length. 

Who  :  Worker  and  AC  before  fitting  and  AC  after  welding. 

Where:  At  the  front  edge  of  each  unit. 

How:  By  transit.  (Allowance  max .  1/8"  at  each  target) 

Notice:  If  the  relativity  is  larger  than  allowance  and  that 

amount  is  less  than  1/4",  there  is  no  use  to  correct. 
It  is  enough  to  correct  the  relativity  at  each  hold 
length  finally. 
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3.  Level  Check 

when:  Every  unit  before  fitting  and  after  welding. 

Who  :  Worker  and  AC  before  fitting  and  AC  after  welding. 

Where:  These  points  (A,  B,  C,  and  D)  at  front  frame  of 

each  unit  on  tank  top.  After  welding,  the  level 
of  these  points  (E  and  F)  at  the  bottom  must  be 
checked. 


Appendix 

The  samples  of  the  records  for  those  checking  methods  will  be 


The  data  checked  by  those  said  methods  must  be  recorded  and 
arranged  in  simple  style  (picture,  graph,  chart,  etc.).  These 
graphs  will  be  helpfull  to  recognize  and  decide  the  way  of 
accuracy  control  at  erection  stage. 

Notice:  Each  record  must  be  shown  with  the  date,  time,  and 
temperature . 

The  attached  graphs  show  one  of  the  recording  styles  of  IHI. 
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THE  VITAL  POINTS  TO  KEEP  THE  ACCURACY  AT  ERECTION  STAGE 


THE  VITAL  POINTS  TO  KEEP  THE  ACCURACY  AT  ERECTION  STAGE 


(For  Top  Side  Tank 


1.  Kinds  of  Items 

To  check  and  keep  the  accuracy  of  top  side  tank  part,  there 
are  four  (4)  kinds  of  items  as  follows : 

1)  Straightness  of  the  Base  Line 

2)  Width  of  the  Ship  at  Main  Deck 

3)  Height  of  the  Ship  at  Main  Deck 

4)  Level  of  Main  Deck. 

2.  Detail  Descriptions 

1)  Straightness  of  the  Base  Line 

When:  2  times,  once  before  welding  and  once  after  welding 

at  each  erection  joimt. 

Who  :  Worker  and  AC  (before  welding) 

AC  (after  welding) 

Where:  At  the  baseline  (see  figure  1.) 

Notice:  This  bake  line  must  be  marked  on  slabs  before 

erection 

How:  By  transit. 

2)  Width  of  the  Ship  at  Main  Deck 

When:  2  times  (before  and  after  welding) 

Who:  Worker  and  AC  (before  welding) 

AC  (after  welding) 

Mhere:  At  the  base  line  of  tie  front  part  of  unit. 

(See  Figure  1.) 

How:  By  measure 

3)  Height  of  the  Ship  at  Main  Deck 

when:  2  times  (before  and  after  welding) 
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Who: 


Worker  and  AC  (before  welding) 

AC  (after  welding} 

Where:  At  the  point  supported  by  pillar.  (See  Figure  J.) 

How:  By  measure. 

4)  Level  of  Main  Deck 

When:  2  times  (before  and  after  welding) 

Who:  Worker  and  AC  (before  welding) 

AC  (after  welding) 

Where:  At  least  6  points 


Notice:  Points  a,  bat  fwr'd  end 

Points  c,  d  at  aft  end 
Points  e,  f  at  fiw'd  part  of  preceded  unit 

How:  By  t  r  a  ns  i  t 
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ACCURACY  CONTROL 


CHECK  POINT,  CHECKINGDIMENSIONS.  CHECKING  METHOD 

AT  ERECTION 

BASED  ON  ERECTION  SEQUENCE 


PREPARED  BY  TEC 
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THE  VITAL  POINT  OF  UNIT 
(Curved  hit  Based  Curved  Plate) 
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C.  ACCURACY  CONTROL  INFORMATION 


1.  A.  C.  Data  Diagram 

2.  A  .  C.  Checking  Procedure 
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C.  ACCURACY  CONTROL  INFORMATION 


III-C-1 


1.  A.C.  Data  Diagram 


1.  A.C.  Data  Diagram 


It  is  generally  difficult-to  check  deformation  of  the  curved  unit 
shape.  However,  from  the  point  of  view  of  accuracy  control,  it 

is  necessary  to  check  deformation  of  the  curved  unit  shape  during 
assembly  work  procedure. 

Then,  the  deformation  checking  data  of  the  curved  unit  should  be 
prepared  by  the  mold  loft  before  they  begin  the  assembly  work. 

Calculate  the  maximum  curvature  depths  at  the  aft  butt,  for'd  butt, 
upper,  erection  seam  and  the  lower  erection  seam.  J o  it n.-A > 

(D©,®  ®  and®  (g)  as  shown  in  Fig.  1. 

Calculate  the  upper  waterline  section's  depth  and  the  lower  waterline 

section's  depth  at  the  middle  frame.  And  also  calculate  the  aft 
frame  section's  depth  and  for'  d  frame  section's  depth  at  middle 
waterline . 


Using  the  results  of  the  above  calculation,  draw  the  checking 
data  diagram  as  shown  in  Fig.  2. 
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2.  A.  C.  Checking  Procedure 


Using  the  checking  data  diagram,  accuracy  control  activity  is  carried 
out  a  s.  fo  Hows: 

(1)  After  plate  joining,  check  the  curvature  depth  at  the  aft  butt, 
fore  butt,  upper  seam  and  lower  seam. 

(2)  Before  welding  of  the  internal  structures,  set  the  poles  at  four  (4) 
pointsj®,®, 

above  Fig.  3.  i^le 

checking  point  on  the  shell  plate.  Mark  down  te  level  mark  on. 
each  pole  for  deformation  checking. 

(3)  After  the  welding  of.  internal  structures,  again  set  the  poles 
at  the  same  'points,  and  check  the"  distances  in  the  same  way 
as  mentioned  above. 

Check  the  level  mark  on  each  pole  for  deformation  of  the  unit. 
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Base  Line  for  Accuracy 


I..  TOTAL  VIEW  OF  BASELINE 

To  maintain  the  accruacy  of  each  construction  step 
of  shipbuilding,  seine  types  of  base  lines  which  are 
dependent  on  the  purposes  should  be  prepared.  Usually 
base  lines  are  separated  into  three  (3)  types  as  follows. 

Type  1 — Check  Line  to  Maintain  Accuracy  of  Burning 

Type  2 — Check  Line  to  Maintain  Accuracy  of  Shaping 
the  Materials 

Type  3 — Check  Line  to  Maintain  Accuracy  of  the 
Relationship  of  the  Materials 


The  planning  for  every  type  must  be  separated  into 
two  (2)  kinds  as  is  other  planning. 

One  is  preliminary  planning  and  the  other  is  implement 
planning  . 

Basically  the  preliminary  planning  should  be  prepared 
by  the  A.C.  planning  and  the  implement  planning  should  be 
prepared  by  the  Mold.  Loft. 

The  preliminary  planning  shows  the  precise  guides  by 
material  to  put  the  information  mainly  into  the  N/C  tapes. 

The  total  view  of  the  base  line  planning  will  be  shown 
on  the  next  page. 

This  view  shows  these  items  as  follows: 

•  Kinds  of  Base  Lines 

z  Reserved  Stages 

z  Charged  by  Who  &  What  * 
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II.  DESCRIPTIONS  BY  TYPE 

A.  Type  1 —  Checd  Line- to  Maintain  Accuracy  of  Burning 

It  is  very  effective  to  confirm  or  check  the  dimensions 
after  burning  materials. 

1.  Standard  Format 

Mark  the  dotted  line  at  the  suitable  place  in  keeping 
some  constant  distance  from  the  edge  with  some  specific 
marking  method  such  as  the  N^C  burning  machine  or  some 
type  of  jig. 


LZAJB  «  &t/KSJUU&r 

^  ' 

■ 


L7./JB 


*  Usually  keep  2"  as  constant  dimension. 

2.  Application 

Usually  this  check  line  should  be  divided  into  two  (2) 
types  of  lines.  One  is  the  line  to  check  the  straight¬ 
ness  and  the  other  is  the  line  which  checks  the  curved 
line  after  burning. 

(a)  The  Straight  Part  (Type  I-A) 

Usually  this  checking  line  should  be  planned  by  the 
Mold  Loft  planning  for  materials  which  have  a  straight 

joint.  For  example,  the  flat  joints  of  the  internal 
structures  need  this  base  line  which  should  be  marked 

by  the  N/C  burning  machine  as  illustrated  on  the  following 
page . 
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This  base  line  usually  should  be  applied  to  the  curved 
part  (such  as  engine  flats  and  curved  web  frames)  which 
is  burned  manually.  This  should  be  done  because  the 
manual  burning  applied  to  the  curved  part  makes  it 
very  difficult  to  maintain  accuracy.  The  preliminary 
plan  will  be  prepared  by  the  A.C.  planning  in  this 
case. 

At  the  present  time,  the  N/C  burning  machine  will  be 
prepared  as  usual  for  the  curved  part  like  this.  Then 
the  case  of  using  the  N/C  burning  will  not  require 
any  type  of  base  line  like  this. 


B.  Type  2 — The  Check  Line  to  Maintain  Accuracy  of  Shaping 

Materials  ■(  SEE  APPENDIX  PAGE  2  ) 

This  base  line  should  be  marked  and  in  the  dotted  line 
at  the  middle  part  of  the  material  and  the  length  of  the 
line  should  be  kept  long  enough  to  be  checked.  This  check 
line  should  be  marked  by  the  N/C  burning  machine  or  some  kind 

of  jig . 

The  preliminary  planning  for  Type  2  should  be  prepared  by 
the  Accuracy  Control  group.  Depending  on  the  plans,  the 

actual  planning  for  each  material  will  be  done  by  the  Mold 
Loft  . 
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1.  Application 

For  the  internal  structure  which  is  long  and  has  no 
straight  line  (such  as  the  curved  web) ,  it  is 
necessary  to  set  some  kind  of  check  line  to  maintain 
the  shape  after  welding.  Materials  which  require  Type  2 
are  listed  below: 


(1)  In  the  shape  of  the  material,  the  straight  line 
as  the  base  line  is  not  included  such  as  the 
curved  web  frame,  side  stringer,  etc. 


(2) 


The  ratio  of  length  to  width  should  be  5  times 

greater . 


U  £  -S'*  S 


(3)  Especially  for  the  materials  that  have  sub- 
assembly  joints  in  them. 


C.  Type  3 — The  Base  Line  to  Maintain  the  Accuracy  of  the 
Relationship  of  Materials 

This  base  line  is  very  effective  in  confirming  or 
checking  the  relationship  of  materials  (shift,  alignment, 
straightness,  parallel,  etc.)  at  each  step  of  shipbuilding. 

This  type  can  be  classified  by  its  purpose  at  each 
stage  as  follows: 

(a)  At  the  Fabrication  Stage  (Type  3-A) 

This  base  line  is  usually  used  at  the  sub-assembly 
stage.  It  is  especially  effective  to  set  stiffeners, 
face  plates  and  brackets  on  the  trans  frame  or 
girder.  These  base  lines  should  be  prepared  by  the 
Mold  Loft  planning.  (See  appendix,  Page  1)  . 
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(b)  At  the  Assembly  Stage  (Type  3-B)  (Type  3-C) 

This  base  line  at  the  assembly  stage  is  usually 
separated  into  two  (2)  types  of  base  lines  . 

(1)  one  is  t  h  e  base  line  called  "Back  Side  Marking" 
which  is  very  convenient  in  maintaining  the 
alignment  between  materials  separated  from 
each  other  by  a  wall  or  girder.  (Type  3-B) 

(See  appendix,  Page  2). 

(2)  The  other  is  the  base  line  to  affect  the 
relationship  of  materials,  especially  for  the 
curved  unit  (Type  3-C)  (See  appendix,  Page  3) . 


(c)  At  Erection  Stage  (Type  3-D)  (Type  3-E) 

The  base  line  at  the  erection  stage  Is  usually 
separated  into  two  (2)  types  as  follows: 

(1)  The  absolute  base  line  which  will  be  marked  on 
the  ways  for  the  ship.  (Type  3-D) 

Marking  items 

Centerline  of  ship,  aft  butt  position  of  start 
unit  . 

For'd  end  frame  position  of  each  unit  for 
Zones  1  &  3,  aft  end  frame  position  of  each 
unit  for  Zone  2,  watertight  bulkhead  position, 
aft  perpendicular  point.  For'd  perpendicular 
point . 

,  *  Timing  &  Charging 

These-items  should  be  figured  on  some  type  of 
marking  guide  by  the  A.C.  planning  before  the 
keel  lay.  Usually  the  guide  plan  should  be 
described  in  the  cribbing  plan.  Depending 
on  the  guide,  actual,  layouts  have  to  be  done 
by  the  A.C.  group. 


(2)  The  Check  Line  for  Shipwright  (Type  3-E) 

This  is  very  important  and  effective  to  set  units 
on  the  ways.  Basically,  this  line  should  be  marked 
on  the  unit  before  erection.  There  are  many  types 
of  base  lines,  depending  on  the  types  of  units.  The 
necessary  base  lines  are  shown  in  figures  marked  . 

(See  appendix,  Pages  4-8)  .  These  basic  lines  should  be 
planned  preliminarily  by  the  A.C.  planning.  Depending 
on  this  plan,  the  implementing  plan  will  be  prepared 
by  the  A.C.  group.  After  completing  the  units,  the 
actual  layout  will  be  set  by  the  A.C.  group  on  the 

slabs 
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ADDITIONAL  MATERIAL  PLANNING 


To  keep  the  accuracy  of  the  ship  on  the  ways  finally,  there  are  two  (2)  kinds 
of  ways.  Oneway  is  to  reduce  the  factors  of  inaccuracy  using  some  effective  method 
such  as  certain  accuracy  movement,  improvement  of  equipment  and  construction  methods, 
etc.  This  is  very  important  for  accuracy  of  ship.  But  actually,  from  the  beginning 
through  the  end  of  construction,  it  is  very  difficult  to  keep  the  precise  dimensions 
of  materials  at  each  step. 

Because  there  are  lots  of  factors  to  disturb  the  accuracy  at  each  stage  as 
follows : 


1.  Inaccuracy  of  Layout 

2.  Inaccuracy  of  Burning 

3.  Inaccuracy  of  Fitting 

4.  Shrinkage  Welding 

5.  Deformation  by  Welding 

Usually  these  factors  will  be  totaled  from  stage  to  stage. 


The  other  way  to  keep  the  accuracy  finally  is  to  prepare  some  suitable  additional 
materials  that  are  enough  to  recover  the  factors  that  disturb  the  accuracy. 

From  this  point  of  view,  it  is  clear  that  one  of  the  most  important  items  of 
preliminary  accuracy  planning  is  additional  material  planning. 


A.  Kinds  of  Additional  Material  and  Standard  of  Symbol 


1. 


2. 


To  show  some  additional  materials  in  figures,  it  is  convenient  to  use  arrow 
mark  —mt  .  The  arrow  mark  shows  more  clearly  which  part  of  material  should 


have  additional  material.  One  arrow  can  cover  the  same  condition  of  additional 
material.  If  there  are  several  kinds  of  additional  material  on  one  line,  put 

the  border  mark  }  at  border  point. 


J 


i— 


Other  necessary  information  to  be  set  into  additional  material  planning  is 
the  suitable  stage  to  cut  neat  additional  material.  Considerable  stages  are 
as  follows: 


Basic  Stage 


Basic  Symbol 


6-^ 


Cut  neat  at  Fabrication 
Cut  neat  at  Assembly 
Cut  neat  at  Erection 
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For  developing  accuracy  control  activities  into  production, -more  precise 
controls  will  be  required.  Depending  on  fabrication  steps,  the  suitable 
stages  to  cut  neat  additional  material  will  be  the  following  three  (3) 
kinds  of  way: 

Kind  of  Type  to  Cut  Neat 

a)  Cut  neat  depending  on  marking  line 

b)  Cut  neat  as  adjusting 

c)  Cut  neat  depending  on  dimensional 

check  with  transit. 


Symbol 


Then  for  each  stage,  the  following  symbols  should  be  prepared: 

Fabrication  Stage  Symbol 

a)  Cut  Neat  at  Burning  Stage  ^ 

b)  Cut  Neat  after  Bending  or  Flaming  .  g  * 

Note:  Without  the  case  of  cutting  neat  with  some  Add.  Mat.,  usually 

symbol  — *  is  not  necessary  to  be  shown. 


Assembly  Stage 

a)  Cut  Neat  after  Plate  Jointing 

b)  Cut  Neat  during  Final  Assembly 

c)  Cut  Neat  after  Final  Assembly  by 
Dimensional  Check . 


Symbol 


L 

A 

3.  To  set  the  amount  of  additional  material  byeachpart  is  very  effective,  not 
only  to  reduce  manpower  for  each  stage,  but  also  to  reduce  percentage  of 
scrap.  For  example,  if  some  suitable  additional  material  to  recover  the  in¬ 
accuracy  factors  will  be  set  at  erection  joint,  it  is  possible  to  cut  neat 
the  joint  on  slabs  including  some  suitable  additional  material  and  not  to 
cut  anymore  on  the  ways. 

The  suitable  kinds  of  amount  of  additional  material  will  be  set  finally 


as  follows: 

Kinds  of  Amount 

Symbol 

Descriptions 

1/8" 

(this  is  minimum) 

*  V 

Vz 

Cut  neat  after  plate  jointing  with 
1/8"  additional  material. 

1/4" 

Cut  neat  after  final  assembly  by 

dimensional  check  with  k"  Add.  Mat. 

1/2" 

Cut  neat  during^  final  assembly  with 

k"  additional  material. 

More  than  1" 

Keep  additional  material  more  than  1 
after  plate  jointing. 
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Kinds  of  Amount  Symbol  Descriptions 

Taper  Add.  Mat.  Upper  side  1/8"  additional  material 

^  lower  side  0. 


Using  these  symbols,  it  is  possible  to  show  any  kind  of  suitable  additional 
material  for  any  place. 


But  actually,  to  decide  some  suitable  additional  material  for  some  parts, 
such  as  1/4"  at  erection  joint,  so  on,  it  is  necessary  to  make  lots  of  trial 
and  error  depending  on  the  shipyards  conditions. 


B.  Standard  Items  of  Additional  Material  Planning 


1.  Transverse  shrinkage  of  main  plate  by  fillet  continous  welding  for  longitu¬ 
dinal  stiffners  can  be  calculated  as  follows: 


s 

S: 

T: 


L 

2.sr  x  *t  X 

Transverse  Shrinkage 


A/ 


(INCH  ) 


Thickness  of  Main  Plate  ("  ) 


L:  Leg  Length 
N:  Numberof  Stiffners 


Example: 


Then  Additional  Material  as  follows: 


t 

k.  > 

*  / 

l  4 

k  / 

^  / 

-  i 

t  4 

„  4 

■ 

4 

r  * 

/  ' 

f  ' 

t  1 

/  % 

r  « 

r  > 

*  1 

*  * 

r 

T:  1/2" 

L:  1/4" 

N:  10  pieces 
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Note:  Reverse  case  needs  one  more  step. 


b)  The  side  of  additional  material  for  each  unit  on  the  ways. 

1)  'Longitudinal  Direction 

i)  Start  Unit 

Keep  Add.  Mat.  at  aft  and  fwd  end. 

ii)  Usually  the  part  to  keep  Add.  Mat.  of  erection-should  be 
allowed  one  part  by  unit. 

That  is  to  say,  fwd  units  have  Add.  Mat.  at  fwd  joint,  and 
units  have  add.  mat.  at  aft  joint. 

iii)  For  Curved  Shell  Plate 

aa  )  The  order  of  erection  is  normal.  The  side  of  Add.  Mat. 
is  as  same  as  case  ii) . 
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3)  Vertical  Direction 
i)  Stright  Part 

Basically  depending  on  the  plan  for  mid-ship  section, 
ii)  Curved  Part 

Usually  curved  part  unit  will  be  erected  inside-out. 
Then  the  side  of  Add.  Mat.  is  as  shown  below. 


4,  Special  Cases" 

a)  At  the  butt  joint  which  is  close  to  the  aft  peak  tank  bulkhead  or 
fwd  peak  tank  bulkhead,  the  Add.  Mat.  should  be  kept  enough  (at 


b)  The  joints  concerned  with  initial  hoging  units  must  be  cared  about 
Add.  Mat. 

c)  To  keep  the  hold  lenght,  one  joint  by  one  hold  must  be  kept  enough 

Add.  Mat.  (about  1"). 

d)  The  case  to  use  some  kind  of  automatic  welding  method  should  be  cared 
about  edge  preparation,  suitable  gap  and  special  Add.  Mat. 

e)  The  joints  contacted  with  drop-in  type  unit  have  to  be  kept  enough 


f)  The  plates  of  the  heavy  curved  parts  such  as  stern  frame  and  bulbous 

bow,  must  be  prepared  enough  Add.  Mat.  (see  appendix) 


g)  At  the  top  of  the  shell  plate  of  the  bilge  unit,  Add.  Mat.  must  be 
kept  enough  to  recover  the  necessary  height. 
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C.  Preliminary  Plannin 

1.  Preparations 

Unit  Division  (Unit  Arrangement) 

Mid  Ship  Section 
Shell  Expansion 
Key  Erection  Plan 
Standard  of  Symbols  and  Amounts 

2.  Planning  Steps 

The  planning  steps  to  make  the  preliminary  Add.  Mat.  planning  are  as  follows 

The  object  of  preliminary  pi  anning  is  to  set  the  basic  policy  of  additional 
material  for  the  ship  totall  y.  Therefore,  the  following  items  have  to  be 
cleared  with  in-depth  study  of  key  plans,  unit  construction  methods,  and 
key  erection  plan. 


Step  1 


l 

Step  2 

Set  the  Add.  Mat. 
for  Zone  1 

i 

Step  3 

Set  the  Add.  Mat. 
for  Zone  2 

* 

Step  4 

Set  the  Add.  Mat. 
for  Zone  3 
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a)  Planning  Items 

1)  Make  it  clear  which  dimensions  are  most  important  for  ship. 

2)  Make  it  clear  which  dimensions  are  most  difficult  to  keep  the 

accuracy. 

3)  Suitable  stage  to  cut  neat  at  erection  joint. 

4)  Suitable  amounts  of  Add.  Mat.  for  each  erection  joint. 

b)  Timing  and  Charging 

After  completion  of  unit  arrangement,  this  planning  must  be  done  as 

soonas  possible  by  AC  planning.  Then  depending  on  this  planning, 

in  the  working  drawing,  the  Add.  Mat.  information  will  be  set  by 

Engineering. 

c)  The  Planning  Items  and  Steps  are  as  follows: 

Step  1.  -  Set  the  Add.  Mat.  for  mid  ship  part. 

1.  Decide  Add.  Mat.  depending  on  erection  order,  from  the 

bottom  to  the  top,  and  from  inside  to  outside. 

2.  Make  it  clear  the  important  parts  to  keep  the-drawing 

dimension,  such  as  (depth,  width,  length  of  ship,  and 

then  set  the  Add.  Mat. 

See  Appendix-i 

^)Mark  shows  the  important  parts. 

Mark  No.  1  :  The  joint  decides  the  actural  width  of 

No.  2  double  bottom  and  straightness  of  tank  top. 

Mark  No.  3  :  This  point  is  one  of  the  important  points 

of  strength  for  ship,  and  also,  this  joint 
is  the  key  to  decide  not  only  width,  but 
also,  height  of  ship. 

Mark  No.  4  :  This  joint  is  the  key  to  decide  the  actual 
height  of  ship  as  recovering  unflatness 
of  tank  top. 

Mark  No.  5  :  This  is  another  key  joint  to  decide  the 
actual  height  of  ship.  So  this  joint 
should  be  cut  neat  after  completion  of 
bilge  unit  on  the  ways  depending  on  di¬ 
mensional  check. 

Mark  No.  6  :  This  is  the  important  joint  to  decide  the 
actual  width  of  main  deck. 
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3.  Make  it  clear  the  difficult  part  to  adjust  the  unit  and 
then  set  Add.  Mat. 


See  Appendix-1 


s/ 


Mark  shows  difficult  part. 


Mark  No.  7  :  The  unit  that  is  in  double  structure  and 
irregular  shape  like  this  bilge  unit  is 
hard-to  be  kept  completely  stright  at  this 
joint.  More  Add.  Mat.  is  needed  to  keep 
the  width  of  ship. 


Mark  No.  8  :  To  keep  the  width  and  alignment  between 
internal  structures  of  stool  and  internal 
structure  of  double  bottom.  This  Add.  Mat. 
is  effective. 


Mark  No .  9 
No.  10 


Mark  No. 11 
No.  12 


Usually  the  slant  part  is  hard  to  be  adjusted. 
Additional  material  is  needed  to  recover  the  - 
gap. 

The  corrugated  bulkhead  structure  is  unstable 
especially  in  width  direction.  Adjusting  and 
alignment  are  difficult  to  maintain  without 
Add .  Mat . 


Mark  No. 13  :  The  top  side  tank  will  be  set  depending  on 
No.  14  main  deck  base  line.  This  unit  must  be 

set  a  little  higher  at  erection  and  then  as 
checking  on  dimensions,  unit  will  be  set  at 
right  position.  Therefore,  these  joints  will 
need  some  Add.  Mat. 


Mark  No.  15  :  These  parts  are  free  edges  and  will  need  some 
Add.  Mat.  to  adjust  them. 

4.  Set  the  important  part  to  keep  accuracy  of  unit. 

See  Appendix  -1 

1)  Center  Side  Double  Bottom  Unit 

After  completion  of  unit,  cut  neat  at  seam  joints  of 
tank  top  and  bottom  by  checking  dimensions. 

2)  Bulkhead 

Height  of  this  unit  must  be  kept  precisely  by  checking 
dimension  after  completion  on  slab.  The  adjusting  height, 
must  not  be  done  on  the  ways.  The  joint  of  center  part 
should  be  welded  on  slab. 
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3)  Top  Side  Tank  Unit 

Top  side  bottom  plate  should  have  some  Add.  Mat.  at 
the  cross  point  with  shell  plate  before  final  assembly 
because  this  point  is  difficult  to  adjust  and  keep 
dimensions. 

4)  Main  Deck  Center  Unit 

Height  and  width  of  this  unit  must  be  cut  neat  depending 
on  actual  conditions  on  the  ways  before  erecting  this 
unit. 

5.  Set  the  Add.  Mat.  for  main  internal  structures  depending  on 
Add.  Mat.  of  main  joints. 

Note:  The  appendix  was  made  for  Hull  751.  For  the  first 
time  the  kinds  of  symbols  must  be  simple.  Therefore,  in 
this  appendix,  symbols  of  Add.  Mat.  were  made  simple. 

Step  2.  -  Set  the  Add.  Mat.  for  Zone  1  (See  Appendix) -z 

Depending  on  Add.  Mat.  planning  of  mid  ship,  the  total  Add.  Mat. 
planning  for  Zone  1  should  be  set  on  unit  arrangement. 

Step  3.  -  Set  the  Add.  Mat.  for  Zone  2  (See  Appendix) -3 

At  Zone  2,  the  planning  items  should  be  separated  into  3  parts 
as  follows: 

1)  Hold  Part 

Add.  Mat.  for  this  part  should  be  set  depending  on  Add.  Mat. 
planning  for  Zone  1. 

*  2)  Engine  Room  Part 

The  following  items  have  to  be  considered: 
i)  Special  Add.  Mat.  Parts 
Initial  Hoging 

Aft  end  butt  joint  of  engine  room  part 
Top  edges  of  shell  plates  of  bilge  units 
ii)  Set  the  Add.  Mat.  as  considering  with  erection  order 
3)  Aft  Peak  Tank  Part 

The  following  items  have  to  be  considered: 
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i)  Special  Add.  Mat. 

The  Joint  contacted  with  engine  room  part. 

Stern  Frame  Part 
Rudder  Horn  Part 

Note:  Add.  Mat.  planning  for  stem  frame  part  and 
mdder  horn  part  should  be  considered  seriously  de¬ 
pending  on  construction  method  and  cast  condition. 

See  Appendix-s 

Step  4.  -  Set  the  Add.  Mat.  for  Zone  3  (See  Appendix) -4 

At  Zone  3,  the  planning  items  should  be  separated  into  2  parts 
as  follows: 

1 )  Hold  Part 

Add. Mat.  for  this  part  should  be  set  depending  on  Add.  Mat. 
planning  for  Zone  1. 

2)  Fwd  Peak  Tank  Part 

The  following  items  have  to  be  considered: 
i)  Special  Add.  Mat,  Parts 
Initial  Hoging 

Joints  contacted  with  Hold  Part 

Top  edges  of  Shell  Plates  of  Bilge  Units 

Bulbous  Bow  Part 

Note:  Add.  Mat.  planning  for  Bulbous  Bow  Part  should 
be  considered  seriously  depending  on  construction  method. 

See  Appendix-5 

d)  Detail  Planning 

1)  Object  / 

The  object  of  detail  planning  is  to  keep  the  accuracy  of  detail  parts 
suchas  internal  j  oi  nt  s,  and  internal  structures  as  keeping  the  balance 
against  preliminary  planning. 

2)  Timing  and  Charging  of  Detail  Planning 

After  setting  preliminary  Add.  Mat .  in  working  drawing,  the  Add.  Mat. 
information  for  detail  parts  will  be  set  by  Engineering. 
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3)  Standard  Type  of  Internal  Structure  to  be  prepared  Add.  Mat. 

Type  1.  -  Edge  of  Unit  Joint 

Decide  Add.  Mat.  depending  on  Add.  Mat.  of  main  joint. 


Type  2.  ■  Internal  Joint 

Decide  Add.  Mat.  as  considering  the  shrinkage  after  welding. 


Type  3.  -  The  internal  structures  with  slot  of  stiffners,  such  as 

girders,  floors,  etc.,  will  be  shrunk  too  much  by  welding. 

Then  for  this  part,  some  special  Add.  Mat.  should  be  prepared. 


Note:  On  calculation  method  of  shrinkage,  refer  to  B-l 

(Standard  Items  of  Add.  Mat.  Planning). 

Type  4.  -  For  the  part  which  has  some  possibility  to  be  bent  by  welding, 
set  taper  Add.  Mat.  to  keep  stright  after  welding. 


4 
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HP-125 


ACCURACY  CHECK  SHEET 

1.  Fabrication  and  Sub-Assembly 

2.  Assembly 

(1)  Zone  1 

(2)  Zone  2 

3.  Erection 


Prepared  by  IHI 
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1.  Fabrication  And  Sub-Assembly 


Check  Sheet 
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PIECE  NAME 


HEIGHT 


UPPER  SIDE 

WIDTH 


LOWER  SIDE 
WIDTH 
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Shoo  1 

Condition 
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,  Sampling  cheek 
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i 
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i/lECc.  NAME 

HEIGHT 
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ACCURACY  CHECK  S7TC»TT 


Shoo 

Condition 

Cut.  Sub  .As.  All  oieees  to  be  checked 
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PIECE  NAME 


LENGTH  (L) 


DEFOBMATION 


ANGLE 
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SHEET 


Condition 
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2  -  (1)  ASSEMBLY 

CHECK  SHEET 
(Zone  1) 


i 
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ACCUSACY  CHECK  SHEET 

Shin  No. 

Unit  No. 

Shoo 

Condition 

Before  combined  with  bilge  unit 

4 

B 

■ 

' 

5^ 

1 

■* 

•  •  •  •  •  * 

jju 

1 

;  !  5 

• 

cf 

Mark 

-Item 

Dim’s 

in 

Drawings 

Allow. 

Tol. 

Actual 

Dimension 

Chg. 

Notice 

A 

Edge 

Alignment 

- 

Workea 

AC 

• 

Every  Transv.  web 

B 

-Width  at 
Slant  Plate 

AC 

II 

* 

C 

Knuckle  at 
Side  Shell 

AC 

It 

D 

Bending  at 
Slant  Plate 

ft 

n 

Z 

Bending  at 
Side  Shell 

' 

«» 

it 

• 

Notice  After  fitting  welding 
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2  -  (2)  ASSEMBLY 

CHECK  SHEET 
(Zone  2) 
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ACCURACY  CHECK  SHEET 


Condition 


Lower  Engine  Plat  Base 


Mark  I  Item 


Lower  Eng. 
G  Flat  Level 


Dim’s 

in 

Drawings 


Actual 

Dimension 


Vertical 

Height 


Edge 

Alignment 


Space 


Length 


Notice 


a^i  9  points 

Keep  horizontal  - 
plane 


Plumb 

at  every  frame 


Plumb  at  every  frame 
Check  the  vertical 


Aft  &  Fore 


Each  space  at 
frame  web 


1)  Keep  the  level  and  fir  the  flat  panel. 
Notice  2)  Need  support  and  strong  back. 
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ACCURACY  CHECK  SHEET 


Condition 


Component  Base  (A)  Flat 


Before  setting  castings,  mark  the  centerpoint  on  it  and  set 
the  centering  jig.  Check  the  center  before  welding  and 
after  weldin® 
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Istithaivajima-Etarima  Heavy  Industries  Co./  Ltd. 


INTRODUCTION 


\Ye,  Isltikawnjlnia-llarinia  Heavy  Industries  Co.,  Ltd.,  ate  always  willing 

to  lake  the  responsibility  for  quality  and  performance  of  our  built  ships.  Our 
“Quality  Control’”  throughout  construction  process  is  always  based  on  the 
concept  to  “prevent  any  antcipatory  defects”  and  aims  at  maintaining  uniform 
quality  and  assuring  reliable  function. 

It  is  generally  known  that  some  deflection  of  accuracy  is  unavoidable  in 
manufacturing  any  products,  which  Inevitably  leads  to  admission  of  a 
reasonable  tolerance  in  enforcing  quality  control.  Prevailing  rules  and  require, 
ments  of  Classification  Societies  cover  details  in  both  design  and  fabrication 
work,  but  are  indifferent  to  tolerance  which  is  one  of  the  most  important 
subjects  in  fabrication  work.  Thus  questions  of  whether  accuracy  of  any 
products  is  in  tolerable  range  or  not  have  to  Ire  referred  to  individual  judge 
rnent  of  inspector  or  supervisor  which  often  causes  disagreement  and  some, 
times  develops  into  unnecessary  disputes. 

The  Intent  that  wc  have  prepared  this  booklet  is  to  eslablish  common 
understanding  between  the  parties  as  to  tolerance  in  quality  and  accuracy  for 
hull  structures  and  outfitting  works  definding  our  minimum  criteria  of  tolerance 
in  each  of  said  respects  as  Well  as  our  practice  in  both  fabrication  and 
Inspection  methods  to  avoid  any  trouble  or  disputes, 

The  substance  of  this  booklet  dots  not  only  reflect  our  present  pro. 
duction  facilities,  fabrication  methods  and  workmanship  but  also  incorporate 
most  up  to  date  technlogy  extracled  from  our  vast  experiences  in  actual 
construction  of  ships  and  criteria  set  forth  in  “Japanese  Shipbuilding  Quality 
Standard  (JSQS)”  issued  by  The  Society  of  Naval  Architects  of  Japan. 

We  are  quite  confident  that  this  booklet  is  well  acceptable  to  anybody 
concerned  and  our  products  will  no  doubt  satisfy  our  customers. 
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LIST  OF  INSPECTION  AND  TESTING 


To  be  attached 


1.  HULL  CONSTRUCTION  PROCESS 


T!ic  Vessel  shall  be  constructed  and  outfitted  In  accordance  with  the 
Builder's  building  process  as  specified  hereunder. 

1,1  Hull  Structural  Construction 

LLI  Assembly  Block 

In  general,  steel  construction  blocks  or  suitable  sizes  shall  be 
assembled  in  the  workshop  and  then  erected  on  the  building  berth 
and/or  the  building  dock. 


1.1.2  Distance  between  Adjacent  Welding  Beads 
A.  Distance,  between  Adjacent  Butt  Welds 


hem  Allowable  limit  Remarks 

I  mm  |  ™  ~~ 


'll  f  •  *  10 

JI»V|  I  <Mim  ttriMutrt) 

.  Vi  | 

•  ,  it 


I  Overlap  of  welds  shall  be  allowed 
Inhere  ihr  nirrnheti  are  arranged  tilt- 
'^■0*1  to  the  hniti  m  fore  A  aft  «ki* 
rxt|  in  ni|«niiv,lum 


I 


C.  Distance  between  Butt  Weld  and  its  Scallop  Welding 


Item 

r 

• 

i 

t 


Allowable  Limit 


Remarks 


nun 


a  Sf  5 


1.1.3  Accuracy  In  Hull  Conslnictlon 
A.  Size  of  Built-up  Sections 
Item  i  Allowable  Undt 


h-t  I* 

rnlpr 


i=s 


mm 


■  ^*(3  +  ,00) 

d  nominal 
depth  ±2 

b  nominal 
breadth  -2 


Remarks 


B.  Mis  alignment  in  Fillet  Connections 
Item  Allowable  Limit 


Remarks 


4r|  ^ 


«.  *tj: 
thickness  of 
members. 

a:  misalign¬ 
ment 

where 

»t2»a 


mm 


I.  Longitudinal 
members  within 
O.fiL  M  and 
principal  trans¬ 
verse  support¬ 
ing  members: 


2.  Others: 


Wlicn  "a"  exceeds  the  allowable 
limit,  following  treatment  shall  be  ap¬ 
plied: 

I.  For  main  structures: 


(«) 


When  it,  ??a>-itj 


.Z 


k. 


V 


(b)  Whcna>-2*j! 


2.  For  Others: 
Whena>-itj: 


Weld  leg 
length  shall 
be  increased 
by  10%. 

The  member 
shall  be  re¬ 
aligned 


The  member 
shall  be 
realigned. 


C.  Mis  alignment  in  Butt  Connections 


Item 

■  nr^t3 

a 


A I  luwablc  Limit 
nun 

1.  Skin  plates 
(Bottom  shell, 
side  shell  and 
deck  plate)  and 
longitudinal 
strength  members 
a  <  0.15  t 

(a  max.  =  3.0) 

2.  Bulkhead 
plates  and  interior 

members  (includ¬ 
ing  face  plate) 

a  0.2  t 
(a  max.  *  3.0) 


Remarks 

I.  When  “a"  exceeds  the  allowable 
limit  before  welding,  the  butt  shall  be 
realigned. 

When  “a"  exceeds  the  allowable  limit 
after  welding,  the  butt  shall  be  dis¬ 
connected  and  re-aligned. 


2.  When  “a”  exceeds  the  allowable 
limit,  the  reinforcement  by  welding 
shall  be  done  or  the  plate  shall  be  re¬ 
aligned  after  mutual  discussion  among 
builder,  buyer  and  classification  society. 


D.  Gap  between  Members  InYconnections  and  Penetrations. 


Item 


I. 


Allowable  Limit  ,  Remarks 


mm 

When  "a"  exceeds  the  allowable 
limit,  following  treatment  shall  be  ap¬ 
plied: 

I  When  3"<  a  n  5 

Weld  leg  length  shall  be  Increased  by 
a  £3  ,'(a-2),,mm 

2.  When  5  <  a  <  16 

(in  ease  pi.  thick.  *3  10  mm) 
5  <  a  *  12 

(in  case  pi.  thick.  <  10  mm) 
(a)  The  edge  of  web  plate  shall  be 
shaped  to  a  bevel  of  30°  ~45°  and 
welded  on  the  bevel  side  using  a 
backing  strip. 


F-10 


E.  Cap  of  Laps  between  Beams  &.  Frames 


Remarks 


When  “a"  exceeds  the  allowable  limit, 
the  members  shall  be  realigned. 


F.  Gap  between  Dutt  Weld  Edge 


Item 


I.  Butt  weld 
plates 


Z}  zz 
-4.1- 


Allowable  Limit  Remarks 


When  “a"  exceeds  the  allowable  limit, 
the  edges  shall  be  treated  as  follows: 

1.  When  5  <  a  <  1 6 

(In  case  pi.  thick.  - '  10  mm) 

5  ^  a ' » 10 

(in  case  pi.  thick.  ^  10  mm) 
The  edge  shall  be  built 
up  by  welding  with  a 
backing  strip,  and 
then  back  welding 
shall  be  done  after 
removing  the  backing  strip  and 
after  back  chipping. 

2.  When  25  a  >16 

(in  case  pi.  thick.  i*  10  mm) 

16  -a  >10 

(In  case  pi.  thick.  <  10  nun) 

(a)  When  the  renewal  of  a  longitudinal 
member  is  necessary,  the  scope  of 
the  renewal  shall  be  decided  case  by 
case, with  the  agreement  of  the  buy¬ 
er  and  the  classification  society. 

For  the  other  members,  the  plate  of 
at  least  300  mm  width  shall  be 
renewed. 

(b)  If  (a)  Is  not  applicable,  the  edge 

shall  be  built  up  by 

r - v  jgy — |  welding,  and  then  the 

* — — J  — •  butt  (hall  be  welded. 


Remarks 


F-ll 


Item  Allowable  Limit  Remarks 

mm 

.  I .  When  shortage  of  tap  <.  t : 

The  edge  shall  be  built  up  by  weld¬ 
ing  where  the  tap  is  short. 

2.  When  shortage  of  lap  >  t: 

The  plate  in  shortage  of  lap  shall 
be  partially  renewed,  or  if  applicable, 
the  joint  may  be  modified  to  a  butt 
joint. 


Shape  of  Welding  Dead 


A.  Under-Cut  in  Welding 


Item  Allowable  Limit  Remarks 

mm 

1.  Buttwelds:  I.  For  main'slruc-  Wien  the  under-cut  exceeds  the 

lures  within  0.6  L  allowable  limits,  the  under-cut  shall 
®  (skin  plates,  longl-  be  Filled  up  by  welding,  using  elec- 
ludinal  members  and  trodcs  of  small  diameter, 
principal  transverse  However,  the  Tilled  up  welding 
supporting  members.)  shall  not  be  ground  off. 
max.  dcpth:0.S  (Carefully  avoid  short  bead  for 

(Length  of  more  higher  tensile  steels) 
than  90mm) 

2.  For  other  mem¬ 
bers 

max.  depth:  0.8 

2.  Fillet  wetds:  max.  depth:  0.8  (Carefully  avoid  short  bead  for 

higher  tensile  steels) 


D.  Over  Lap  in  Welding 


Item 

Dutt  welds  and 
Fillet  wetds 


/ 


Allowable  Limit 
mm 


Remarks  ' 

In  case  where  0  is  less  than  90s,  it 
shall  be  repaired  by  grinding  or  weld¬ 
ing  to  make  0  -■*  90° 

(Carefully  avoid  short  bead  for 
higher  tensile  steels) 


C.  Welding  Leg  Length 


Item  Allowable  Limit 

|  mm 

kg 

lengtli 


L:  Leg  length 
8 :  Throat  thickness 

L-J0.9  x  (specified  leg 
length) 

8  *20.9  x  (specified 
throat  thickness) 


Remarks 

In  case  where  "L"  or  *'S”  is  less 
than  allowable  limits,  weld  up  over 
it. 

(Carefully  avoid  short  bead  for 
,  higher  tensile  steels)  . 
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1.1.5  Fairness  of  Structure  Surfaces 


Item 

Location 

Allowable 
Limit  mm 

Remarks 

Side  shell 

1.  Parts  within 

6 

and  bottom 

0.6  L  W 

shell 

2.  Fore  and  aft 

7 

Double 

1.  Tank  top  , 

6 

. 

bottom 

plate 

2.  Floor  and 

8 

girder 

Bulkheads 

1.  Longitudinal 

8 

S 

2.  Transverse 

8 

|  DECK 

3.  Swash 

.  8 

Main 

1 .  Exposed 

6 

^r^r~ 

to 

structural 

parts  within 

decks 

0.6  L  M 

a 

2.  Exposed 

9 

C 

*s 

£ 

part  at  fore 
and  aft 

3.  Enclosed  or 

9 

sheathed 

part 

Second  deck 

1.  Exposed 

8 

parts 

2.  Enclosed 

9 

parts 

Supcrstruc- 

1 .  Exposed 

6 

ture  decks 

parts 

and  wall 

2.  Enclosed 

9 

parts 

Web  of 
girder  and 

7 

trans 

- 

Distortion  (5) 


Item 


Location 


Allowable 
Limit  mm 


Remarks 


Beams, 
frames  or 
stiffeners 


II.  pillars 
(between 
decks) 


Cross  ties 


Tripping 
brackets 
and  stir- 
Toners 
attached 
to  web 


1.1.6  Disposal  of  Temporary  Pieces  for  Construction  Purpose* 

lifting  pads  and  temporary  pieces  for  construction  purposes 
and  lugs  for  scaffoldings  etc.,  shall  be  disposed  in  accordance  with 
the  following  standard. 


Location 


Standard  ■* 


iRemarksl 


ilicll.ttriki  and  tupet- 
itiucture  will!  and 
expoxd  watli  In  living 
quaitcn. 

Intide  ranks  tcaiga 
tanki,  ballait  lanki, 
void  tpacet,  etc.) 


Under  Tele  tpace, 
hntn't  time  and 
pump  room 


A!!  aCiiipwiSty  piCCCS  fof  eorriiiwCiSun  pUtpuxi  iuait 
be  removed  completely  and  It  ncccaiaiy,  flnlthetl  by 
chipping  and/or  (rinding  after  welding. 


In  fenetal,'  lifting  padt  and  completely  welded  large 
piecct  roe  consliuctlon  purposet  tliall  be  cul  off  at  the  j- 
lop  of  welding  licad,  and  llic  edge  tliall  be  nnootlied.  X 

Lugt  for  scaffoldings  thill  be  lefl  at  fitted  providing  ? 

they  are  fulty  wrtiled.  J 

Other  tmall  tempoiary  piece!  ihalt  be  removed  and  (8 
flniihcd  up  by  welding,  lr  neeettary.  |j 

Lifting  padt  and  completely  welded  latge  pieces  for  u 
consttucfion  putpnset  thill  be  cut  off  at  Ihe  lop  of  weld-  r 
Ing  bead  and  Ihe  cdgel  tliall  be  iinnolhcd.  £ 

Lugt  for  scaffolding!  thall  be  ten  at  fitted.  U 

n,l...  .L.tl  L.  _ _ .  _ I  J  #1-1.1 _ a 

vntu  ntii|'in«iy  piivu  >••■<!  us  (cmurcu  am*  iinuncu  jji 

up  by  welding  or  ground  tniuothty  If  nctetury.  !tt 


Inside  surface  of 
tiaicli  coamings, 
iitiiu  btiiium  anu 
lower  hoppers. 


I  in  cargo  I 


All  lempmaty  pieces  fat  conilructlon  purposes.  thall 
be  disposed  In  rlie  tame  way  at  the  parti  where  gnnit 
appeatance  it  requited. 

All  lempniary  pieces  fnr  cnnttiucthin  purpntet  thill 
be  diipnied  In  the  tame  way  at  the  paiti  of  undet  Tele 


In  engine  loom  and 
fleeting  gtti  loom 


faill  coveted  with 
Insulation  and/ot  lin¬ 
ing. 


Dcckl  coveted  by 
dcck-theathlni 


Lugt  fut  tcaflohlingi  In  vliltdc  past,  up  to  2m  abuve 
Ihe  ftoni,  tliall  lie  trmoved  and  gtnund  tmoolhly,  and 
tillttt  piecct  thall  lie  left  at  Idled. 

I  Iftlng  padt  tliall  be  lefl  aflei  culling  off  the  tup  nf 
the  welding.  Ollict  lenipiiiaty  plccra  ahall  be  lemtivcd. 
Damagei-iush  at  acatt,  flaking  ot  undct-culling  ahall  be 
(Hied  up  by  welding. 

All  teinpoiaty  plccca  iblll  be  temoved,  end  damage! 
such  at  tetri,  flaking  ot  undercutting  ahall  be  filled  up  by 
welding.  However,  the  welded  bcidi  ahall  not  be  smooth¬ 
ed  by  chipping  or  grinding. 


1.1.7  Temporary  Holes  for  Access  during  Construction 

A.  Temporary  access  holes  for  {coimmiuicalion  purposes,  emer¬ 
gency  escape  of  workers  and  maintenance  of  good  sanitary 
conditions  during  construction,  :sliall  be  opened  on  the  shell, 
bulkheads  or  other  Socaiiuns,  in.  accordance  with  ihe  pian  pre¬ 
viously  approved  by  the  classification  society,  In  which  the 
position  and  size,  etc.  arc  described. 


It.  In  rrftnnrnl  llw*  bitm*  (tnlnl  tfmfl  Is*  /smns«.t  r#slln . 

—  *  -  p- - ’  —  I  •»  w»v«  •aiuat  uv  uj'wnvcj  >4  I WIIUIT  A  • 

(a)  Engine  room  side  shell  (on  one  side  or  on  both  sides) 

(b)  Side  shell  of  forward  construction  (on  one  side  or  on  both 
sides) 


(d) 

(c) 

(0 


t  *..!-•  l-.-ll.l _ •_  / _ a  v 

nuiu  uuiMtuuui  \unc  ior  cacu  uuiKJicaus) 
Inner  bottom  top  and  hopper  top 
bottom  shell  in  way  of  cargo  tanks 
Side  shell  of  cargo  hold  (on  either  side) 


C.  At  least  two  (2)  holes  shall  be  opened  in  each  double  bottom 
tank,  fresh  water  tank,  peak  tank,  etc.  Existing  manholes  shall  be 
used  as  far  as  practicable,  and  additional  holes  may  be  converted 
to  permanent  manhoies  with  approval  of  classification  society 
and  buyer.  ' 


I 

l 

j 


Depth  of  Flaking 


1.1.8  Treatment  of  Defects  on  Steel  Material  Sut facet  of  Hull 
Structures 

Defects  on  steel  sutfaces,  such  as  pitting  or  flaking,  shall  be 
treated  as  follows: 


A.  Pitting 

Grade  of  pitting 


I).  Flaking 

Gtt.de  of  flaking 


Remarks 

1.  Titting  or  flaking  of  grade 
“A"  is  considered  not  harm¬ 
ful,  so  no  repair  shall  he 
done. 

Pitting  or  flaking  of  grade 
"B"  is  considered  as  medium 
defects.  Defects  on  plates  of 
this  grade,  used  in  main 
structural  members,  shall  be 
repaired,  otherwise,  no  repair 
shall  be  done. 

Pitting  or  flaking  of  grade 
"C"  is  considered  as  serious 
defects,  so  necessary  repair 
shall  be  done. 

2.  Pitting  or  flaking  on  bound¬ 
aries  of  grade  “A”  and  "B", 
grade  "B"  and  "C",  and  grade 
"A"  and  "C"  shall  be  clas¬ 
sified  as  grade  "A”,  grade 
"C”  and  grade  “A”  respec¬ 
tively.- 

3.  The  “Area  Ratio"  of  pil¬ 
ling  or  flaking  is  defined  as 
percentage  of  the  defective 
area  against  (he  total  steel 
surface  area,  l.e.. 

Area  of  pitting  or  flaking 
—  ■■  ■  ■  xi  00 

Total  area  of  steel  surface 


i 


t 


C.  Treatment  of  Pitting  and  Raking  Defects: 

1.  Surface  defects,  which  depth  do  not  exceed  7%  of  the 
plate  nominal  thickness,  shall  be  removed  by  grinding.  How¬ 
ever,  tlic  depth  of  the  defect  must  not  exceed  3mm  in  any 
case. 

2.  Surface  defects  which  cannot  be  treated  by  above,  shall  be 
be  repaired  by  welding,  provided  that; 

(a)  After  removal  or  the  defects,  the  depth  of  the  removed 
part  must  not  exceed  20%  of  the  plate  nominal  thickness. 

(b)  Tire  welding  shall  bo  smoothed  by  grinder  up  to  the  nomi¬ 
nal  thickness. 


1.2  Hull  construction  Work  Units 

1.2.1  Outline  of  Hull  Construction  Wolk  Units 

Tlic  Hull  Construction  Work  Unit  was  developed  by  mi  to 

ensure  safety  of  the  workers  and  to  improve  the  quality  and  working 
efficiencies  during  construction  on  the  berth  or  in  the  dock.  In  a 
word,  it  is  a  huge  equipment  which  consists  of  many  movable  stages, 
power  sources,  hydraulic  fitting  tools,  automatic  welding  equipment, 
etc.  There  are  many  variations  to  meet  the  different  kinds  of  hull 
structures  and  shipyards  facilities. 

One  of  the  Hull  Construction  Work  Unit  for  tankers  is  shown 
in  the  Photograph  below. 


’  h 


1.2.2  Featrec9foCftMstwrBrtioi»ljiv  using  ffiteiHulLffionstouction  Work 

Unit  . 

Comparing  with  the  conventional  construction  method  of  using 
wonden  stages,  following  features  can  be  distinguished  by  using 
this  unit. 

(a)  Working  conditions  could  be  much  safer  on  this  staging  equip¬ 
ment,  so  higher  quality  in  works  can  be  expecterd. 

(b)  By  using  this  unit,  works  which  were  carried  out  manually, 
could  be  substituted  by  machines,  so  higher  quality  can  be 
obtained. 

(c)  All  works  will  be  carried  out  and  controlled,  so  high  reliability 
Call  be  expected. 

1.2.3  Wnrks..and  Inspections  by  using  Hull  Constmction  Work  Unit 

Works  and  inspections,  using  this  work  unit,  shall  be  carried  out 
block  by  block, 

In  principle,  while  the  unit  is  stationed  at  the  spot,  all  erection 
work,  fitting  work  and  inspection,  will  be  carried  out  on  this  unit,  so 
they  must  be  finished  before  the  unit  is  moved  forward  to  the  next 
spot.  The  same  procedure  shall  be  repeated  at  each  spot. 

In  order  to  maintain  the  working  schedule,  it  is  desirable  to  com. 
plete  all  works  and  Inspections  properly  at  each  spot,  in  order  to  avoid 
any  turn  back  works.  Therefore,  the  inspection  schedule  is  required  to 
be  followed  strictly  in  accordance  with  the  working  schedule. 


This  unit  moves  forward  gradually,  and  In  principle,  works 
and  inspection  must  be  completed  before  the  unit  moves  to  the  next 
position. 

some  part  of  the  hull  structure  must  be  designed  to  suit  the 
use  of  the  Hull  Construction  Work  Units. 

Mainly,  there  are  two  kinds  of  Hull  Construction  Work  Units, 
one  for  hull  constmction  works  and  the  other  for  painting  works. 
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2.  PIPING  PROCESS 
2.1  Pipe  Bending 

As  a  standard  for  SICCI  and  non  ferrous  pipes,  pipe  benrling  shall  be 
carried  out  by  the  cold  bending  machine  having  bending  radius  of 
approximately  3  times  of  the  outside  diameter  of  the  pipe,  to  a  maximum 
practicable  extent  according  to  the  shipyard  facilities. 

If  the  cold  bending  machine  is  not  applicable,  a  high  frequency  Indue, 
tion  include  may  be  used. 

Cold  bending  having  bending  radius  of  approximately  2  Times  of  the 
nominal  pipe  diameter  may  be  applied  to  tank  heating  coils  when  it  is 
required  to  facilitate  the  piping  arrangement. 

Ellipticity  of  the  pipes  caused  by  bendhrg  shall  not  exceed  following 
ranges: 

Ellipticity . E  (%) 

E—^-jj-^-XlOO 


*  A  -  A  section 

V'W 

'-y'  t 


Where  D  :  outside  dia.  of  pipes 
R :  bending  radius 


R/D 

d  linn 

1:% 

3  &above 

40&  above 

8  &  below 

25  &  below 

10  &  below 

less  than  3 

80  &  above 

10  &  below 

65  &  below 

10  &  below 

Allowahle  hunt  fut  swells  or  wrinkles  caused  by  bending  shall  be 
as  follows 

Swell: 

h,  wi Inkle :  lij  SIttkX  D 

h. 

f  )  '  D:  outside  dia  of  pipes 

”1 

In  case  the  regular  pipe  bendhrg,  as  mentioned  above,  cannot  be 
applied  from  following  reasons,  then  commercial  bend  pieces  shall  be 
used. 

(a)  When  the  capacity  of  existing  bendhsg  machine  Is  not  powerful 
enough  to  bend. 

(b)  When  smaller  pipe  benrlhrg  radius  is  necessary  to  faclliate  the 
piping  arrangement. 

Commercial  bend  pieces  shall  be  of  seamless  steel  pipe  for  200mm @ 
and  below,  anb  fabricated  pieces  may  be  commonly  used  for  those 
of  250mm$  and  above,  if  there  Is  no  specific  requirement  from  the 
Classification  Society. 

In  case  the  arrangerment  is  difficult  to  adopt  commercial  bend  pieces, 
thenn  the  miter  welding  pipe,  having  a  radius  approximately  equal  to  the 
nominal  pipe  diameter  shall  be  applied.  However,  the  miter  welding 
method  shall  be  applied  only  to  low  pressure,  large  size  pipes,  such  as 
exhaust  gas,  sea  water,  exhaust  steam  piping,  etc. 

Hot  bemlhtg  may  be  applied  as  a  special  case,  If  necessary, 

Hot  process  shall  be  adopted  for  adjustment  of  pipe  alignment. 

2.2  Pipe  Finishing 

Welded  beads  on  Inside  surface  of  fabricated  pipes,  expepting  butt 
welded  joints  using  backing  ring,  shall  be  finished  to  suit  to  the  purpose 
of  the  respective  piping  system  in  accordance  with  the  following  3 
grades.  In  case  of  TIG  welding  pipes,  Inside  finishing  of  butt  joint  shall 
be  unitted. 

GRADE:  A 

Welded  beads  of  inside  pipes  shall  be  finished  smoothly  and  welding 
spallcis  and  slags  shall  be  removed. 
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This  grade  appplies  to  lubricating  oil  pipes,  hydraulic  oil  pipes,  fuel 
oil  injection  pipes  after  2nd  filter  for  main  diesel  engine,  turbine  steam 
pipes  and  for  synthetic  rubber  or  plastic  lining  pipes. 

GRADE  B 

Welding  spatters  and  slags  shall  be  removed  and  welded  beads  shall  be 
cleaned. 

This  grade  applies  to  power  steam  pipes,  turbine  exhaust  pipes,  fuel 
oil  service  pipes,  drinking  water  pipes,  nozzle  cooling  pipes,  feed  water 
pipes,  condensate  water  pipes,  sea  water  cooling  pipes,  compressed  air 
pipes,  tank  cleaning  pipes  and  vent  pipe  for  cargo  tank. 

GRADE  C 

Welding  spatters  and  slags  on  the  flange  face  shall  be  removed  but 
welded  beads  inside  pipes  shall  not  be  finished. 

This  grade  applies  to  all  other  pipes  which  arc  not  specified  in 
GRADE  A  and  GRADE  B,  and  such  open  ended  lines  as  dralrrs, over¬ 
flows,  vents  and  boiler  escape  pipes. 

2.3  Flange  Fitting  in  Shots 

The  pipe  shall  be  inserted  into  the  flange  and  stopped  at  a  osition 
so  that  the  welding  beml  will  not  overpass  the  flange  face.  The  flange 
face  is  usually  not  finished  by  grinders,  but  welding  spatters  and  slags 
on  flange  face  shall  be  removed. 

Tolerance  for  distance  "C,",bet  ween  flange  face  and  the  pipe  end, 
shown  in  the  "Standard  Piping  Works"  drawing  shall  be  as  follows: 

Pipe  dia.  (nun)  allowance  for  C,  (mm)  Pipe 

250  ami  above  ±2 

200  and  below  il 

t -  \ 

Tolerance  for  angle  0  of  flange  face  fitted  on  pipes,  except  pipes 
adjusted  on  board,  shall  be  as  follows: 


2.4.1  Slcf*r  Joint*  and  Unit  Joint  J 

A.  Generallly,  sleeve  welded  joints  and  butt  and  butt  welding  joints  shall 
be  used  to  prevent  leaks  from  pipe  joints,  unless  other  Joints  are 
specified  in  the  Hull  and/or  Machine  Specifications.  Especially, 
these  joints  shall  be  applied  to  all  pipes  in  spaces  such  as  tanks, 
cargo  holds,  cofferdams,  void  spaces,  ducts,  sipic,  spaces,  accom. 

modation  spaces,  hatch  side  spaces  etc.,  where  the  removal  of 

pipes  is  usually  not  necessary. 

Butt  welding  joints  shall  be  applied  applied  to  high  pressure  feed  water 
pipings  and  high  pressure  steam  pipings  having  diameters  of  65mm 
and  above,  and  also  to  high  pressure  pressure  fuel  oil  and  hydraulic  pipings 

in  the  spaces  where  there  is  difficulty  in  installation.  Stress  relie- 

ing  of  these  welded  joints  shall  be  done  by  local  annealing,  which 
method  and  scope  shall  be  in  accordance  with  the  rules  of  the  clas¬ 
sification  society,  However,  if  it  is  impossible  to  use  an  annealing 
furnace  because  of  the  shape  of  the  pipe  and  the  welding  on  the 
spot,  then  partial  annealing  shall  be  carried  out  by  the  methods 
approved  by  the  classificafication  society  . 


B..  Tolerance  limits  of  pipe  diameters  at  butt  welded  joints  be. 
tweeen  pipes  and/or  between  pipe  and  bend  piece  or  T  piece,  shall 
be  as  follows. 


!  a  \ 

V!  - _ / 

m4 _ i 

\ 

Tolerance  limit  of  pipe 

diameters 

pipe  dia.  (mm) 

d0  (mm) 

250  &  shove 

4 

Ho-  200 

3 

65  &  beluw  2 


tolerance  limit  of 

outside  dia. 


c.  Allowable  limit  of  conved  or  concave  butt  welded  beads  (URA- 
NAMI)  on  the  pipe  internal  surface  shall  be  as  follows: 


|\5  200  ~  350  S  20 

2.4  ripe  Joints  'V  150  &  below  <  30 

Pipe  joints  in  respective  piping  systems  specified  in  the  Pipe  Table 
of  the  Specifications,  shall  be  applied  in  accordance  with  the 
following  standard. 


mhiutti.  .If kiv. 


... linin'  y^77r~reT*TrrrEf»ur^rer3T<mryni«Lgrairii»awMit 


Allowable  Limit  or  "s": 


Grade  of  Pipe 


Allowable  Limit  (mm) 


Inside  lining  pipes  in  Grade  A 
Other  pipes  in  GRADE  A 
GRADE  B 
GRADE  C 


0~+l.0 
0  ~  +  3.0 
-0.5  ~  +  2.5 

no  restriction 


Note:  (1)  Pipe  Grade  A,  B,  C  are  specified  In  Page  19  S 

20, 

(2)  Partial  concave  of  the  bend  in  circumference, 
shall  be  allowedhawcd  for  GRADE  B. 


2.4.2  Flange  Joints  and  Onion  Joints 

Flange  joints,  union  joints  and  other  removable  joints  shall  be 
used  in  addition  to  sleeve  welded  joints  and  butt  welded  joints  for 
the  steel  pipes  in  the  engine  room,  pump  room,  steering  gear  room 
and  other  machinery  spaces,  and  also  on  exposed  decks  to  facilitate 
the  removal  of  pipes. 

Flanges  or  screwed  union  joints  shall  be  used  at  connections  to 
all  pipe  fittings,  machinery  and  eguipment  for  maintenance  or  over, 
haul  purposes. 


2.4.3  Socket  Joints 

For  pipes  of  the  high  pressure  piping  system  having  nominal  pipe 
dia.  of  50mm  and  below  socket  joints  shall  be  used  to  prevent  leaks. 


2.4.4  Dresser  Coupling  Joints 

The  pipe  alignment  of  the  dresser  coupling  joint  part  shall  be  as 
follows; 

6^5  (mm) 

B  &  SO  ±10  (mm) 

2.4.5  Robber  Ring  Type  Joints 

Rubber  ring  type  joints  shall  be  applied  to  low  pressure  water 
piping,  etc,  having  nominal  pipe  dia.  of  40mm  and  below. 

2.4.6  Joints  for  Non-Ferrous  Pipes 

Pipe  joints  for  non-ferrous  pipes  shall  be  applied  similar  to  those 
for  steel  pipes,  unless  otherwise  specified  in  the  Specifications. 


2  4  7  Urwlrr-Cut*  in  Pipe  Welding 

Allowable  limit  of  under  cuts  in  pipe  joint  welding  shall  be 
Joints  to  depth,  and  those  exceeding  the  allowable  limit  shall  be 
corrected. 


under  cut 


2.4.8  ANSI  Joint 

Where  application  of  ANSI  standard  flanges  are  specified  in 
the  Specification,  the  ANSI  type  flanges  of  the  builder's  standard 
having  same  outside  diameter,  bolt  drillings  and  thickness  as  ANSI 
standard  shall  be  used. 

2.4.9  Joint  Gaskets 

Universal  heat  and  oil  resisting  asbestos  joint  sheets  shall  be 
used  generally  in.  all  piping  systems,  excepting  those  for  high  pressure 
and  high  temperature  piping  systems  where  spiral  wound  gaskets 
shall  be  used. 

Neoprene  gaskets  shall  be  used  in  P.V.C.  pipes  and  also  in  low 
pressure  water  piping  of  non-ferrous  pipes. 


2.5  Pipe  Dranches 

In  general,  branch  pipes  shall  be  welded  directly  to  the  main  \ 
having  branch  axis  angles  of  at  least  40° 

For  high  pressure  and/or  high  temperature  pipes  having  nominal  dia. 
of  50mm  and  below  furged  steel  socket  welded  T-pieces  may  be 
used. 

Rubber  ring  type  T-pieces  of  F.C.M.D.  (black  heart  malleable  Iron 
casting)  may  be  used  in  low  pressure  water  piping,  etc,  only  for  steel 
pipes  having  normal  pipe  dia.  of  40mm  and  below. 

Non-ferrous  pipes  shall  be  branched  by  standard  T-pieces, 
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2.6  Reducing  Pipe  Diameters 

For  connecting  pipes  of  different  diameters,  commercial  reducing 
pieces  shall  be  used. 

Commercial  reducing  pieces  shall  be  of  seamless  steel  for  nominal 
pipe  dia.  of  200mm  and  below,  and  fabricated  reducing  pieces  shall 
be  commonly  used  fur  nominal  pipe  dia.  of-250mm  and  above  unless 
specially  required  by  the  classification  society. 

Reducing  pieces  having  a  reducing  ratio  of  3:1  or  over,  shrill  be  of 
fabricated  steel  irrespective  of  their  nominal  sizes, 

2.7  Pipe  Penetrations 

For  penetrations  in  spaces  where  sleeve  welded  joints  are  used,  welded 
sleeve  type  pipe  penetration  pieces  shall  be  used,  but  if  welded  sleeve 
type  penetration  pieces  cannot  be  used  to  adjust  the  pipe  aslingment, 
penetrationcnctnrtiwr  pieces  with  middle  flange  and  welded  sleeves  at  both  ends 
may  be  used  at  the  Builder's  option. 

For  penetrations  in  other  spaces,  penetration  pieces  with  middle 
flange  shall  be  used  and  end  joints  shall  be  as  same  the  pipe  joints  used 
in  corresponding  spaces. 

In  general,  the  wall  thickness  of  penetration  pipes  shall  be  schedule 
80.  But  for  pipes  of  f250mm$  and  above, the  wallthickness  of  penetra¬ 
tion  pipes  shall  be  12.7mm.  Penetration  pipes  for  hydraulic  oil  pipes  and 
non-ferrous  pipes  shall  have  the  same  wall  thickness  as  the  corresponding 
pipes. 

In  accommodation  quaters,  deck  penetration  pieces  with  middle 
flange  may  be  fitted  from  the  underside  of  the  deck  for  convenience 
of  welding,  and  mastic  compound  shall  be  filled  into  the  process  of  the 
middle  flanges  to  avoid  water  accommuilation. 

If  compensation  is  required  for  the  penetration,  the  thickness  and  the 
plate  lap  of  the  middle  flange  shall  be  in  accordance  with  the  classi¬ 
fication  societies'  requirements. 

2.8  Pipes  Joints  Done  or.  Board 

Adjusting  pipes  shall  be  generally  used  for  connections  on  board 
between  pipes  already  fitted  on  the  blocks.  The  flanges  of  the  adjusting 
pipes  may  be  welded  on  board. 


In  <■!.!<•  Ill  kcc|*  the  flange  fate  parallel  lo  llie  mating  flange  on 
tl.r  llangc  angle  of  llie  admitting  pipe  may  lie  sloped  Pipes  of 
ni-mmil  du  of  25mm  and  below  may  be  fabtiealed  on  boaid  excepting 
turfite  l/eated  pipe*. 

Altet  checking  the  alignment  of  the  pipe*  on  board,  correction  of  the 
alignment  dull  be  done  on  the  spot  by  heating  process,  but  lubrica¬ 
ting  and  hydraulic  oil  pipes  shall  be  relumed  to  the  shop  for  proper 
alignment. 

2.9  Pipe  ftahaniring 

(iatvam/mg  of  pipes  shall  be  applied  to  those  specified  In  the  Pipe 
Table  of  the  Specifications.  In  prhicijdc.  galvanizing  shall  be  carried 
out  alter  fabrication  of  pipes,  but  if  the  welding  is  carried  out  after 
galvanizing,  such  as  the  cases  as  mentioned  hereunder,  the  external  of 
the  damaged  parts  shall  be  touched  up  with  zinc  solution  paint  of  high 
purity,  and  internal  parts  shall  be  touched  up  with  the  same  paint  as 
far  as  practicable. 

(a)  Sleeve  welded  joints  fabricated  on  board. 

(b)  Flanges  of  pipes  adjusted  on  board. 

(c)  Middle  flanges  of  penetrating  pieces  adjusted  on  board. 

(d)  Anchoring  pieces  welded  on  galvanized  pipes  after  adjusting  on 
board. 


2.10  Pipe  PIcKHiir  by  Acid 

After  finishing  (he  steel  pipes,  Acid  Pickling  shall  be  carried  out  on 
following  pipes  before  installation  on  board. 

For  rust  prevention  after  pickling,  the  inner  surface  of  the  pipes  of 
items  (a),  (b)  and  (c)  shall  be  coaled  with  suitable  oil  or  sprayed  with 
the  absorbent  (Vaper  Phase  Inhibitor  or  equal)  and  those  of  item  (d), 

(e),  (0  and  (g)  shall  be  sprayed  with  the  absorbent  (Vaper  .Phase 
Inhibitor  or  equal). 

(a)  Lubricating  oil  pipes  excepting  oil y  bilge  pipes  and  air  vent  pipes. 

(b)  Fuel  oil  service  pipes  for  main  engine,  diesel  generators  and  boiler 
burning  line  only. 

(c)  Hydraulic  oil  steel  pipes 

(d)  Itoiler  superheated  steam  pipes 

(e)  Duller  pressure  desuperheated  steam  pipes 

(O  Duller  feed  water  pipes 

(l)  Condr mated  line  pipes 


for  turbine  ship  only. 
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2.1 1  Flushing  of  Pines 

Following  piping  systems  shall  be  flushed  with  the  following 
medium  after  being  fitted  on  board. 


Piping 

System  Applied 

Mushing  Method 

Lub.  oil  piping 

For  main  engine  and 
■  stern  tube 

System  shall  be  circulated 

by  (lushing  oil  or  system  oil. 

** 

For  generator  engine 

System  shall  be  circulated 
by  system  oil. 

Fuel  oil  piping 

For  main  engine  and 
boiler  F.O.  burning 

System  shall  be  circulated 
by  Diesel  oil. 

For  D/G  engine 

System  shall  be  blown  out 
by  compressed  air. 

Compressed  air 

For  main  engine 
starting  air,  aux. 
diesel  engine 
starling  air  and 
control  air 

System  shall  be  blown  out 
by  compressed  air. 

Hydro,  oil  piping 

For  steering  engine 
(at  tire  manufacturer) 
and  deck  machinery 

System  shall  be  circulated 
by  flushing  oil  or  operating 
oil.  , 

For  remote  control 

System  shall  be  circulated 
by  operating  oil,  or  blown 
out  by  nitrogen. 

Steam  piping 

For  steam  supply 
line  for  stcant 
driven  machinery 

System  shall  be  blown  out 
by  steam. 

2  111  fluthmg  nf  Main  Diesel  A  Turbine  Engine  L.O.  I'ipe  Lines 

Ik  hire  si  siting  flushing,  it  must  be  confirmed  that  the  L.O. 
tump  tank,  other  L.O.  tanks  and  the  main  engine  crank  case  are 
property  cleaned  and  are  ready  for  flushing. 

It  must  also  be  confirmed  that  the  temporary  Filters  (about 
200  incih)  are  Fitted  in  strainers,  and  magnets  are  properly  installed. 

Ihe  flushing  temperature  shall  be  in  accordance  with  the 
recommendatioiii  of  the  oil  manufacturers,  (about  40°C  —  55°C) 

Ihe  flushing  time  shall  be  24  houts.  The  completion  of  flushing 
shall  be  finally  decided  after  checking  the  conditions  of  the  temporary 
Fillets. 

Ihe  flushing  Is  considered  to  be  completed  when  the  filters 
have  maintained  a  constant  clean  condition  for  over  two  (2)  hours 
by  petindical  inspection. 

2.11.2  Flushing  of  Generator  Engine  L.O.  Pipe  Lines 

If  pipes  of  the  L.O.  system  arc  fitted  by  the  engine  manufac¬ 
turer,  no  flushing  for  the  system  shall  be  required  on  board. 

For  pipes  of  the  L.O.  system  which  are  manufactured  and  fitted 
by  the  shipyard,  the  flushing  shall  be  required  on  board  or  at  shore. 

After  flushing,  the  condition  of  the  filters  (about  200  mesh) 
in  the  strainers  shall  be  checked  In  the  same  way  as  For  die  main 
engine. 

2.11.3  Flushing  of  Stern  Bearing  L.O.  Pipe  Lines 

Flushing  shall  be  carried  out  by  using  system  oil  (or  (lushing 
oil)  and  the  temporary  filler  (about  200  mesh)  shall  be  installed 
In  the  LO.  pump  strainer. 

The  finishing  of  flushing  shall  be  decided  In  the  same  way  as 
for  the  main  engine  L.O.  pipe  line. 


2.11.4  Flushing  of  Main  Engine  F,0,  Pipe  Lines 

Flushing  shall  be  carried  out  by  using  "Diesel  fuel  oil"  accord¬ 
ing  to  the  following  process: 

The  main  engine  F.O.  inlet  shall  be  connected  to  the  return 
pipe  by  is  temporary  pipe  and  diesel  shall  be  circulated  by 
the  booster  pump  at  room  temperature.  60  mesh  filter  shall  be 
installed  on  the  booster  pump  suction  side  to  check  the  conditions 
of  filteration. 

2.11.5  Flushing  of  Main  Boiler  F.O.  Pipe  Lines 

The  F.o.  supply  lines  to  the  main  boiler  shall  be  circulated 
by  "Diesel  fuel  oil". 

2.  I  Itellushing-of  Steam  .Supply  Lines  for  Steam  Driven  Machinery 

Flange  connection  of  main  and  aux.  steam  machinery  (turbo 
generator,  feed  pump,  ballast  pump,  tank  cleaning  pump  and  deck 
machinery,  etc.)  shall  be  detached  and  steam  blow  out  shall  be  carri¬ 
ed  out  for  flushing  these  pipe  lines. 

2.11.1  Flushing. mf.  Starting  .and  Control  Air  Pipa  Lines. 

Starting  air  pipes  for  main  &  nux,  engines  and  control  air 
pipes  shall  be  detached  and  opened  at  a  position  furthest  from 
the  air  vessel,  and  the  flushing  shall  be  carried  out  by  air  blow  out. 
For  control  air  lines  only  main  air  lines  shall  be  blown  out.  The 
root  valve  at  branch  to  the  controllers  shall  be  closed  during 
blow  out. 

2.11.8  Flushing  of  Main  Boiler  Feed  Water  ZPipe  Lines 

Flushing  of  these  pipes  shall  be  carried  out  by  removing  the 
cover  of  the  feed  pomp  suction  strainer,  and  let  the  water  drop 
from  the  deaerating  feed  heater. 

2.11.9  Flushing  of  Hydraulic  Oil  Pipe  Lines 

The  flushing  shall  be  carried  out  by  circulation  of  flushing 
oil  or  operating  oil,  and  a  vinyl  filter  (150  -  200  mesh)  shall  be 
Installed  for  checking  purpose.  The  finishing  of  the  flushing  shall 
be  decided  in  the  same  way  as  for  the  main  engine.  Non-ferrous  pipes 
for  remote  control  may  be  blown  out  by  nitrogen  gas  instead  of 
flushing  by  oil. 


JIJ  rudl*  f»r  Tip*  I  lanjr  Joint 

IIS  suii.IjiiI  lirxjpim  head  boll*  and  nun  iif  nnn-galvani/cd  steel 
ti  til  i*  frnrully  uwd  lor  pipe  flange  joints.  Galvanized  bolls  and 
nutt  Ui Jl  I*  generally  u»ed  in  water  tanks,  weather  decks,  etc. 

Ihe  Iriiftli  of  holts  protruding  from  the  nuts  after  tightening, 
iln'l  l>r  l>ri«rrii  zero  and  one  half  of  the  bolt  diameter. 

2  IJ  ripe  Support* 

In  Gcneial.  steel  supports  and  U-lypc  bolts  shall  be  applied  to 
p,|*  Imcs  at  suitable  intcivals.  Pipe  supports  for  non-ferrous  pipes 
shall  he  lined  with  copper,  brass  or  neoprene.  The  length  of  the 
n  icw  pail  of  the  U-typc  bolts,  piottudlng  from  the  nuts  after 
tightening  shall  be  between  zero  and  one  bolt  diameter. 

2. 1 4  Piping  TesH 

Hydrostatic  lest  of  partial  sections  of  piping  may  be  carried  out  in 
order  to  check  intermediate  connections. 

The  whole  system  shall  be  Hydrostatic  tested  again  at  completion  of 
the  installation,  to  check  the  newly  installed  connections. 

2-15  Non-Destructive  Test  for  lluit  Welded  Joint 

For  the  purpose  of  quality  check  and  security  of  welded  joints,  the 
following  non  destructive  test  shall  be  applied  to  welded  joints  de¬ 
signated  by  the  Classification  Society  and/or  any  other  parts  considered 
necessary  by  the  Duildcr. 

(a)  Radiographic  examination 

(b)  Magnetic  particle  examination 


3.  HULL  OUTFITTING  PROCESS 
3.1  Outfitting  on  Hull  oBlocks 

Out  works  on  the  hull  works  on  the  hull  blocks  shall  be  generally  carried  out 
in  parallel  with  the  assembling  work  of  the  hull  blocks, 

Fittings,  such  as  pipes,  bands,  trunks,  electric  cable  ways,  etc.  shall 
be  fitted  on  the  hull  blocks  at  the  assembling  site. 


3.2  Outfitting  during  Erection  of  Hull  Blocks 


In  general,  installation  and  outfitting  works  of  machinery  and 
electrical  eguipments  etc.  shall  be  carried  out,  in  parallel  with  the 
erection  of  the  hull  blocks  on  the  berth  or  in  the  dock. 


3.3  Unit  Assembly 


In  general,  aux,  machinery  shall  be  assembled  into  appropriate  units, 
togesther  with  their  seats  or  beds,  pipes,  values,  etc.,  in  the  shop,  and 
then  installed  into  the  vessel.  After  installing  these  assembled  units  into 
the  vessel,  the  centering  of  the  aux.  machinery  shall  be  checked  by  the 
builder,  and  corrections  of  the  centering,  if  necessary,  shall  be  made  by 
shims, 


Fittings,  such  as  pipes,  valves,  ladders  etc.,  which  which  do  not  contain 
any  auxiliary  machinery,  shall  be  installed  as  a  unit  built  up  at  ground 


3.4  Outfitting  of  Living  Quarter  Construction 

Internal  outfitting,  such  as  piping,  ducting,  paneling,  cellling, flooring, 
etc.  shall  be  done  as  far  as  practicable  at  the  assembling  site,  three- 
dimensional  structural  blocks  of  one  or  multiple  stortes. 

In  connection  with  the  outfitting  works,  hydraulic  tests  or  water 
tests  of  pipings  fitted  in  the  blocks,  may  be  carried  out  individually 
at  each  block,  and  connection  joints  shall  be  checked  on  board  after 
the  whole  installation  has  been  completed, 


If  of  I  lltinp 

J  5  I  NilhttitriKX 

the  ill  mi  of  lilt  galvanized  surface  shall  , 

not  i.KinmiiHiil)  peel  off  or  become  loose  /To  comply  with 
h>  hamittriing  test  (Re-galvanizing  is  required'  \JIS  11-0401  ( 

lift  ucif\ii‘»f  j’jfi*  } 


J.5.2  Appearance 

Galvanized  surfaces  must  be  practically 
smooth  ami  free  from  conspicuous  defects, 
such  at  hare  spots. 


Details  shall  be  in\ 
accordance  with] 
JIS  11-8641  / 


Note'  Damaged  parts  caused  by  gas  cutting  or  welding  shall  be 
generally  touched  up  by  an  approved  zinc  solution  paint. 


Rubber  and  Steering  Gear 


• )  ti»  genera! ,  steering  gc«r  Siisi!  fee  assembled  iutu  apinupiUic 
units  together  with  beds,  pipings,  etc.,  in  dte  shop,  and  then  installed 
Into  the  vessel. 


(2)  llcforc  boring  the  gudgeons,  rudder  stock  centering  shall  be 
checked. 


(3)  After  boring  the  gudgeons  and/or  the  inserting  bush  case,  rud¬ 
der  stock  centering  shall  be  carried  out  using  transit  or  other  suitable 
method.  * 


(4)  Tiic  bush  shall  be  Inserted  Into  the  bush  case  by  force  filling  in 
the  shop. 

(5)  Hie  hush  case  shall  he  machined  up,  based  on  the  measure¬ 
ment  of  gudgeons*  Inside  diameter,  and/or  the  rudder  stock  centering 
record,  and  then  inserted  into  gudgeon  holes  by  chilled  lilting  or  force 
fitting. 

(6)  After  built  case  insertion,  rudder  and  rudder  stock  shall  be 
filled. 


t7)  ('ountlllif  built  nf  fllitit*r  mil  nutifur  tlm-l  *1,^11  I.-  I«...|..I  i... 

»  » . . -• . irv  maviibu  uj 

bulled  filling  ur  force  fitting. 

1 5  >  Ik  foie  launching,  clearance  of  rudder  bearings  shall  be  checked 

fi/iall) 


3.7  Deck  Machinery  (WindlassCargo  Winch  and  Mooring  Winch} 

(1)  In  peneral,  resin  liner  shall  be  used  instread  of  Steel  liner  and 
tightness  of  holding  down  bolts  shall  be  checked. 

(2)  Anchor  test  for  windlass  and  load  test  for  cargo  winch  shall 
be  carried  out,  and  the  mooring  winch  shall  be  checked  under  the  no 
load  running. 

3 . 8  Match  Cover  Match  Coaming 
3.8,  1  Accurancy  in  Construction 


Item 

Allowable  Limit  (mm) 

Single  pull  type 

Side  tolling  type 

Pontoon  type 

Hatch  cover 

Length 

1  set 

±  7 

±  7 

±  7 

1  panel 

±  A 

llic.idlh 

1  let 

±  5 

t  7 

±  7 

1  panel 

±  5 

Height 

±  3 

t  3 

±  3 

Diagonal 

1  let 

<  7 

<7 

<7 

1  panel 

<5 

<5 

<5 

Hatch 

coaming 

Length 

±10 

±10 

±10 

llieailth 

±10 

±10 

±10 

Diagonal 

<13 

<15 

<15 

Level  of 
coniptesiion  bar 

t  3 

±  A 

t  3 

It  \ti  i  <i<vlilnHiinf  Tot 

Vi  .  ••  !it :  •••.» v  tot*,  tutli  at  tcitt  hit  hcalitt|*  m  tuniuici  m  cooling 
in  ».*  to  «*hric  the  Ictti  by  automatic  temperature  control  device 
»*'!"»t  t*e  tarried  out  due  to  prevailing  temperature  conditions,  shall 
he  leiied  manually  to  enture  tatisfactory  operation  of  the  machinery  and 
ri|tnpittriilt 

J  10  loini  Tire  Lxtinjiiivliinj  Test 

In  view  of  “International  convention  for  prevention  of  pollution 
of  the  tea",  the  substitutional  test  (sea  water  discharging  etc.)  for  the 
above  dull  be  carried  out  without  discharging  foam. 


3.8.2  Weather  Tightness  Test  for  Bulk,  Ore  Carrier  and  Container  Ship 

(Except  Oil  Carrier) 

After  Installing  installing  on  board,  hose  testy  (with  the  pressure  not  less 
than  2kg/ cm2  and/ or  some  other  suitable  testfo  confirm  the  weather 
lightness  of  cross  joints  and  compression  packings  shall  be  caried  out. 

3.8.3  Operation  Test 

Operation  test  shall  be  carried  out  using  ship's  driving  device, 
and  operating  condition  shall  be  checked. 

3.8.4  Emergency  Operation  Test 

Emergency  operation  test  shall  be  carried  out  on  one  set  of  hatch 
cover  by  using  one  emergency  device. 
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4.  MACHINERY  FITTING  PROCESS 


Shafting  nnd  Propeller 


4.1.1  Main  Shaft  Alignment 

Shaft  centering  shall  be  carried  out  at  following  conditions. 

A.  Hull  construction  works,  excepting  minor  internal  welding, 
below  lire  lower  engine  flat  level  and  aft  of  the  engine  room 
forward  bulkhead  is  completed  and  hydraulic  tests  for  cooling 
space  or  void  spaces  are  finished  but  the  internal  inspection  of 
(he  hull  construction  mentioned  above  may  not  necessarily  be 
finished. 

B.  Eor  hull  construction  works  below  the  steering  engine  flat, 
the  surface  welding  for  butts  and  scams  of  skin  plates  arc 
finished. 

C.  Other  hull  construction  works  not  mentioned  above,  shall 
be  carried  out  In  accordance  with  the  Builder’s  construction 
schedule,  irrespective- of  the  shaft  alignment. 


Fore  item  built 


f'm.ir  >•(  it  r  tiv.trjuhc  power  and  load  shall  be  measured 
J  «?-•  i  i’iiii  jifivent  •>(  (tie  distance  of  insertion. 

lie  measurement  stall  be  recorded  at  the  last  1 00mm  (b) 
drive  for  forward  hudi  and  at  the  last  250mm  (a)  drive  for  the 
aft  ward  butii 

Hie  bustles  shall  be  Inserted  Into  the  stern  tube  by  the 
following  insertion  loads. 


After  bush  Fore  bush 


Hie  key  shall  be  fitted  to  the  propeller  shaft  and  blue  paint 
shall  be  painted  on  the  shaft  to  check  contact  condition  of  the 
cone-part  of  the  shaft  and  the  propeller  boss. 


Then  the  propeller  shaft  shall  be  removed  ftom  the  boss, 
and  the  contacting  surface  of  the  cone-part  shall  be  checked.  | 

Acceptable  contact  condition  of  the  cone-part  shall  be  deter-  ! 
mined  by  cross  contact  of  at  least  4  points  per  25  millimeter  square. 

4.1.4  Fitting  of  Propeller 

Tlic  fitting  stroke  shall  be  decided  considering  temperatures 
of  the  propeller  boss  and  shaft  cone  just  before  fitting. 

I 

4.1.5  Tightening-up  of  Propeller  Nut 

Hie  propeller  nut  shall  be  tightened  up  to  following  final  torque. 


4.I.*  IiftilntM  1r»l  «f  CM  Seal 

A  After  in.iillmt  the  seat*  ",f  »••**  *,,J  »*»!'  *  '  ,U,n 

hcuitu  am!  fluilunit.  the  ml  dull  be  •"PP1*’1 *“  l,,f  m,n 
j  jlf jj  |ank  up  to  the  normal  1e*el  corresponding  t»  the 

m  fiMJ-  . .  *■*  * . . . . 

•I  lean  4  lioun  H*  check  the  leakage. 

Tile  ball.ni  pt»P  «f  •"«  bt  J<UCh"'  “"1 "" 

ness  of  the  seals  shall  he  checked. 
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at  the  shan  coupling. 

».  ‘hVtt  r» 

X fmee'ot  3-So  lonioi  b,  ..be.  I.  meUiod.,  .ueh  .. 
chilled  bolt  fitting  and  hammering. 


4.2.1  «?»«•«  Filling  of  HotdhifcDown  Reamer  PolU 


SlU*  I™  k wllb  .  fa.ee  or  1 .5  -  1  *  «■  ».  b,  «.,« 
methods  such  at  chilled  bolt  nttlng  or  hammering. 


4.2.2  installation of MahtEgilSi 

*  .  .  .  l.  tattled  out  to  confirm  that  tho 

A-eb"“.»' m* ;» ttS&ZZtfc 

ttn’LrlJ" t 01 4,,00mm 

thickness  that  It  does  not  enter  mure  than  10mm. 


t.  Ti.e  deflection  of  crankshaft  shall  be  measured  by  turning 

*  jtssii* . . 

itcaol  a,  *ft£ 

. . . 

the  engine  manufacturer. 


4.3  Main  Turbine  &  Appurtenant  Equipment. 


4.3.I  rn.™  Fitting  of  Holdlng-Dm^Re^^ 

.  ^n.c.Lb^:r  hoi« 


4,3.2  Alignment  of  Shafting- 

„  .  r  .l.ifitne  thrust  blocks  and  main  gear 

positioned  with  jack  bolts,  b  ,  OI,iv  i.ev  ||ners  shall 

-  b.  *-* 

but  other  parts  shall  be  supported  by  jack  bolts. 

rxr"  £*&  - 

confirmed  at  this  condition. 

After  lilting  all  chock  liners  and  tightening  the  l.pMIng  d?"n 
bolt,  Ser  the  gear  casing,  .he  gear  tooth  contact  shall  be  checked. 

The  2nd  reduction  gear  shaft,  thrust  shaft  and  WmiriM 
shafts  shall  bo  connected  with  working  coupling  bolts,  and 
propeller  shaft  shall  be  connected  with  temporary  bolts. 

thruUblockl'and  holding  down  bofl”thVl^be  tl^ttened*!' 

In  the  drawing. 


If  the  foaling  lujJ  ri.ciili  ilx  1  •,  .,-»m 

Ik  I ..  .  1 1,  k  «l  •  k  ll  I.  -  _  A.. A  -  I  —  ft  A  %  ft  A  .  .  A  •  A  A 

wiifvm  Hiftii  it  cujifMrui  ing  mr  |»*»  u|*  ini  w  •  .  ik 

Cleatance  of  plumber  hl«*.k  tonwig  »l>aJl  to  limits  ifitvlcd 
4.3.1  Vacuum  Test 

Vacuum  test  shall  be  canletl  out  when  the  amt  accessories 
appurtenant  to  the  main  engine  ate  installed,  and  the  flushing  of 
l»0.  pipes,  cooling  water  pipes  and  steam  pipes  ihalfbe  completed. 

Hie  operating  conditions  of  appmtcnanl  machinery  and  the 
water  level  of  condensers  shall  be  checked,  and  then  the  vacuum 
shall  be  raised  by  using  the  air  cjectur  to  confirm  that  the  designed 
vacuum  pressure  Is  maintained. 

After  tile  ejcCiur  Si  i(uppcuf  i»ic  elapsing  tifiie  Gt  t!iS  VaOUuttl 

drop  shall  be  recorded  to  confirm  that  the  vacuum  drop  Is  within 
l$2mm  Hg  for  an  elapsing  time  of  one  hour. 

4.3.4  Tooth  Contact  of  The  Reduction  Gear 


A  f «>M»Lllt.a  ilt*  Mtallinlnanl  arid  /ifH/sUl  ftftft  lalllfft  lllft 

mici  VUIIIJM6IIIIB  list  pivmiiiHin/  OMW  vmoifti  »iw*|  »»«w 

tooth  contact  of  the  reduction  gear  shall  be  examined  by  means 
*n  of  visual  checking  Dy-ken  through  the  peep  holes. 

i 

^4 -1  Boiler 

4.4.1  Hydrostatic  Test  on  Board 

Hydrostatic  test  shall  be  carried  out  In  accordance  with  the  classi¬ 
fication  rule  requirements  In  case  the  boiler  unit  Is  assembled  on 
board. 

if  the  boiler  unit  is  assembled  and  tested  at  siiop  in  accordance 
wills  the  classification  rule  requirements,  only  leakage  test  shall  be 
cattied  out  on  board  with  a  test  pressure  of  I.S  limes  (he  working 
pressure. 

Hydrostatic  test  for  smoke  tube  boilers  shall  not  be  carried  out 
on  board. 


4.4.2  Soda  Bolling 

L.JlU.  f...  uiftlft*  a»U.  ImttftfC  alafttt  luft  egrtUil  *»lll  111  fPttlnV* 
tiuuft  u tilling  iui  nttibi  suub  v*  —*  ■- 

oil,  grease,  paint  and  alkaline  formation  at  shop  (1.11.1  MOI  No.  2 
works),  it  shiii  not  be  dune  ti  shipyard. 


3$ 


4.5  Auxiliary  Maehlnci 


4.5.1  Diesel  Generator 

A.  The  fitting  conditions  of  chock  liners  and  the  tightening  of 
holding  down  bolts  shall  be  checked. 

Crankshaft  deflection  shall  be  measured  at  cold  condition, 
and  the  deflection  should  not  exceed  the  allowable  limit  tecom- 
mended  by  the  engine  manufacturer. 

B.  The  cleanliness  In  lire  crank  case  and  the  LO.  sump  tank  shall 
be  checked. 


4.5.2  Turbo  Generator 

ft  .11 _ .1 ft  La.  a  Jii,aia4  In  ftlWIAirlftMOft  tl  rl  lift  (fa  ft  fttfllttt* 

A*  flic  «llg»IIIICIIl  snail  no  aujuatvu  mi  ■ww»vi»«iw 

facturer’s  recommendation. 

In  case  of  a'  three-point  supported  turbo  generator  set,  only 

tl, a  n.„  ifintl,  rnnlarl  cimll  tie  checked. 

Dv"’  - - - - - - - -  - 

B.  Tlie  fitting  conditions  of  chock  linen  and  the  tightening  of 
holding  down  bolls  shall  be  checked. 

C.  After  sea  trial,  the  tooth  contact  of  the  (eduction  gears  shall 
be  examined  by  visual  checking  through  peep  holes. 

4.5.3  Turbine  Driven  Cargo  OH  Pumps  &  Ballast  Pumpi 

The  fitting  conditiuns  of  chock  liners,  and  the  tightness  of 
holding  down  bolts  of  the  pump  and  turbine  shall  be  checked. 


The  alignment  shall  be  checked  by  centering  at  the  coupling 
flange  by  using  a  dummy  or  a  working  intermediate  shaft.  The 
allowable  limit  of  the  alignment  ihall  be  at  follows. 


For  horizontal  type: 

0.5mm  by  rim  reading  and  0.25mm  by  face  reading. 
For  vertical  type: 

l.0umm  by  rim  reading  and  0.5mm  by  face  reading. 
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4.5.4  .Shaft  Alignnwnf  of  fitthinr  DimaiiiJ  Moist  Ihnn  tintunn 

Hie  dull  alipiinrut  dull  be  ihr. krj  b>  »«mUiih*  al  the 
coupling.  Hie  allowable  ftnitt  dull  be  O.lnim  by  urn  and  fa»e  irading. 

i 

4.5.5  liutallallon  of  Auxiliary  MwMnety 

Installation*  of  *ux.  madilnetici  tlull  be  catrfed  out  In  accor¬ 
dance  wllh  the  following  three  g railea : 

A.  Grade  I  Auxiliaries 

♦ 

Tightness  of  the  chock  liner  tlull  be  checked  by  hammer¬ 
ing  after  lightening  the  holding  down  bollt  and  confirming  that 
a  feeler  gauge  of  4/IOOmm  thickness  should  not  insert  more  than 
10mm. 

Grade  I  Auxiliaries  Include: 

Generator  set,  plumber  blocks,  steering  gear  and  aux. 
turbines. 

B.  Grade  2  Auxiliaries 

Tightness  of  holding  down  bolts  shall  be  checked  by  ham¬ 
mering  at  the  time  of  the  centering  on  board. 

Grade  2  Auxiliaries  Include: 

Pumps,  fans,  aux.  condensers,  gat  air  heaters,  deaera¬ 
tors,  ref.  machines,  emergency  diesel  generator  and 
other  rotating  or  reciprocating  aux.  machineries. 

C.  Grade  3  Auxiliaries 

Tightness  of  holding  down  bolts  shall  be  checked  by  ham¬ 
mering  on  board. 

If  the  auxiliaries  and  the  seats  are  assembled  In  a  unit  at  tire 
shop,  such  checking  shall  be  performed  at  the  shop. 

Grade  3  Auxiliaries  include:  > 

Strainers,  heaters  (excepting  Grade  2),  coolers,  electric 
apparatus  and  other  statical  aux.  machinery  and  tanks. 
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4.6  Overhauling  Items 

After  finishing  the  sea  trial,  overhaul  shall  be  carried  out  as  follows 
to  confirm  that  they  arc  in  normal  condition. 

In  addition  to  the  above,  if  abnormal  condition  were  found  out  during 
running,  the  abnormal  parts  shall  be  opened  and  checked. 

4.6.1  Main  Diesel  Engine 

(a)  Piston  for  1  cylinder 

(b)  Crosshead  pin  and  bearing  for  I  cylinder 

(c)  Crank  pin  and  bearhtg  for  I  cylinder 

(d)  I  set  of  main  bewlng 

(c)  Injection  test  for  all  fuel  valves 

(f)  Tooth  contact  check  of  reduction  gear 

4.6.2  Main  Turbine  and  Reduction  Gear. 

Tooth  contact  check 

4.6.3  Main  or  Auxiliary  EBoiler 

(a)  Steam  and  water  drums 

(b)  Furnace 

4.6.4  Generastinq  Turbine 

Tooth  contact  check  through  peep  hole 

4.6.5  Generating  Diesel  Engine 

Injection  test  for  all  fuel  valves 

4.6. 6  other 

(a)  Fuel  oil  and  Lub,  oil  purifiers 

(b)  Sea  water  side  of  Main  condenser 

(c)  Jacket  cooling  F.W.  expansion  tank 

(d)  Piston  cooling  F.W.  filter  tank 

(c)  Fuel  valve  cooling  F.W.  filter  tank 

(f)  Feed  water  filter  tank 

(g)  Atmospheric  drain  tank 

(h)  Strainers  for  fuel  oil,  lub,  oil,  bilge  and  sea  water 

I 
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5.  Jil.lCfRIC  HrtlN'O  NCOUSS 


5.2  Generator 


51 

5.1.1  General  , 

A.  As  far  at  practicable,  cable  way  s  iliall  be  separated  from  oil, 
steam  and  hot  water  pipes. 

D.  In  case  iniiinsically-safc  cables  pass  llitoiipji  a  hole  In  the  hull 
structure  together  with  other  kinds  of  cables,  the  intrinslcally-safe 
cables  must  be  passed  through  n  pipe  for  shielding. 

C.  Where  cables  penetrate  through  “A'*  or  "IT  class  (Ire  protective 
boundary  divisions,  non-combustible  compound  or  fire  resistant 
hard-setting  compound  shall  be  used  as  a  scaling  medium. 

5.1*2  Cable  Connection  hi  Junction  Box  on  Exposed  Parts 

Cables  in  Junction  box  of  projectors,  lights,  etc.  fitted  on  ex¬ 
posed  weather  spaces,  shall  be  directly  connected  as  shown  in  figure 
below,  without  using  a  terminal  board  in  order  to  prevent  decrease  in 
insulation  resistance. 


Detail 
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5.2.1  Insulntlun  Resistance 

Before  and  after  the  running  test,  Insulation  resistance  of  .the 
following  circuits  shall  be  measured  by  a  500  V  megger. 


(a)  Amature  coll  to  earth 

(b)  Field  coil  to  earth 

(c)  Space  heater  .  to  earth 

(d)  Governor  motor  to  earth 


For  scmiconductlve  rectifiers,  a  circuit  tester  shall  be  used. 

5.2.2  Running  Test 

Each  generator  shall  perform  I  hour  continuous  running  either 
at  full  rated  output  load  in  Killo-watt  of  100%  power  factor  by 
water  load  or  at  practical  ship’s  load.  During  tills  test,  output, 
temperature,  voltage,  current,  frequency  etc.  shall  be  measured. 

5.2.3  Voltage  and  Speed  Regulation  Test 

Momentary  and  permanent  variation  of  voltage  and  speed  shall 
be  measured  by  suddenly  taking  off  full  load  in  Kilo-Watts,  or  by 
suddenly  applying  practical  load  after  no-load  running,  by  using  either 
water  load  of  100%  power  factor  or  ship's  load. 

But  In  case  the  generator  Is  coupled  to  a  high  super  charged 
engine,  the  load  is  to  be  60  or  70%  of  rated  load  under  agreement  of 
classification  society. 

5.2.4  Parallel  Operation  Test 

A.  Each  generator,  at  75%  load,  shall  be  adjusted  so  that  the  out¬ 
put  load  (at  75%  load)  becomes  proportional  to  the  nominal 
toad. 

B.  The  unbalance  in  active  power  of.  each  Individual  generator, 
shall  be  checked  at  loads  between  20%  to  100%  (such  as  20%, 
50%,  75%,  100%)  of  the  total  combined  nominal  load  of  each 
generator,  and  confirm  that  the  difference  between  the  load, 
proportionally  shared  from  the  nominal  output  of  each  generator, 
and  the  output  of  each  generator,  do  not  exceed  the  allowable 
limit  of  the  nominal  active  power  of  the  largest  machine,  and  that 
the  generators  are  running  in  suitable  condition. 
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C.  Ir«it  tfiicl  {iiiktuilHin  Uup*.  Ilir  thill 

be  cotiliintci)  by  llir  lo»J  nl'tniuMc  b)  tunning  ill  autilutirt 
available  al  leal  inileatl  t»f  uiiiik  wain  loavl,  ptnvnlmg  approval  by 
llie  clauilkalion  society. 

5.2.5  Safely  Dttkt  Test  for  Generator  Engine 

Hie  operation  lest  iliali  be  carried  out  on  following  device*. 

(a)  Over  speed  alarm  &  trip 

(b)  L.O.  low  pressure  alarm  &  trip 

(c)  Cooling  water  blgli  temperature  alarm  &  trip 

(d)  Cooling  water  low  pressure  alarm 

(e)  High  steam  back  pressure  alarm  &  trip 
(0  LO.  priming  pump  auto  start  &  stop 

5.2.6 

These  operation  tests  shall  be  carried  out  In  accordance  with  the 
test  method  for  generator  auto  starting,  auto  synchronizing  and  auto 
load  sharing. 

(Refer  to  'TUB  TEST  METHOD  ON  BOARD"  Issued  by  Design 
sec.) 

-n 

i 


Au(b 'Starting,  Auto  Synchronizing  and  Auto  Load  Sharing  Test 
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5.3  Transformer 


Insulation  resistance  of  the  following  circuits  shall  be  measured 
by  a  500  V  megger. 

(a)  Primary  COII  to  secondary  COIL. 

(b)  Primary  coil  and  secondary  COil  to  earth. 

5.3.2  Operation  Test 

Voltage  and  current  of  primary  and  secondary  sides  shall  be 
measured  under  the  actual  service  condition. 


5.4  Batteries  and  Charging  Device 

5.4.1  Charging  Test 

The  charging  function  shall  be  checked  by  operation  of  the 
voltage  regulator. 

5.4.2  Discharging  Test 

The  discharging  condition  shall  be  checked  by  switching  on  the 
battery  lights. 

5.5  Switchboard 


The  Insulation  resistance  between  busbar  and  earth  shell  be 
measured  by  500  V  megger. 

5.5.2  Generator  Protective  Device  Test 

For  tile  following  device,  the  operation  test  shall  be  carried  out 
to  confirm  trip  condition. 

(a)  Overcurrent  trip  device 

(b)  Reverse  power  trip  device 

(c)  Preferential  trip  device 

(d)  Under  voltage  trip  device 

(o)  Interlock  with  space  heater  circuit 

(f)  Interlock  with  shore  power  breaker 
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5.6  .Motor  and  Conliol  (irar 

5.6.1  Jjmttalion  RrvitUnre 

Hie  ifuiitalion  resilience  helween  (he  minor  with  control  gear 
and  the  catlli  shall  be  mcasuicd  by  a  S(K)V  megger. 

5.6.2  Operation  Test  _ 

Tlic  voltage  and  currents  shall  be  measured  tinder  service 
'  condition. 

5.7  Accessories  of  Motor 

5.7.1  Emergency  Slop  System  Test  for  Motors 

This  test  shall  be  carried  out  by  operation  or  emergency  stop 
push  buttons  or  switch  and  this  lest  may  be  carried  out  without 
running  of  motors. 

5.7.2  Alarm  System  Test  for  Motors  of  Essential  Machinery 

This  test  may  be  carried  out  by  operation  of  control  gear  without 
running  of  motor. 

5.7.3  Sequential  Starting  System  Test  for  Motors 

Motors  connected  with  this  system  shall  start  sequentially  by 
disconnecting  and  connecting  main  power  supply. 

5.7.6  Automatic  Change  Over  and/or  Cut  in  System  Test  for  Essential 
Working  Machine  with  Standby  Machine 

The  standby  machine  shall  start  automatically  by  artificial  or 
actual  failure  of  the  working  machine. 

5.7.5  Automatic  Start  and  Stop  Test  for  Water,  Oil  and  Air  Controlling 
Jdarhincs 

Tills  operation  test  may  be  carried  out  by  artificiil  working  level 
or  pressure  switches. 

5.7.6  Alarm  Test  for  Steering  Gear  Motors 
A.  Over  load  alarm  test 

This  test  shall  be  carried  out  by  manual  tripping  of  the  over 
current  relay. 

D.  Stop  alarm  lest 

Tills  test  shall  be  carried  out  by  operation  of  the  control  gear. 


5.8  Heating  Equipment  and  and  Miscellaneous  Electric  Power  Equipment 

5.8.1  Insulation  Resistance 

Insulation  resistance  shall  be  measured  by  a  500  V  megger. 

5.8.2  Confirmation 

The  functioning  of  cooking  range,  baking  oven,  washing  ma¬ 
chine  etc.,  shall  be  confirmed  during  actual  services. 

5.9  Radio.  Nautical.  Interior  Communication  and  Control  Equipment 
5,9,1  Insulation  Resistance 

The  insulation  resistance  shall  be  measured  by  a  500  V  megger. 
For  semiconductive  rectifiers,  a  circuit  tester  shall  be  used. 

5.9.2  -Confirmation. 

Functioning  of  following  equipment  shall  be  confirmed. 

A.  Radio  telegraph  ,  radio  telephone  and  V.H.F.  telephone  (Includ¬ 
ing  portable  radio  equipment  for  life  boat) . 

Confirmation  subjects  10  be  as  follows. 

(a)  The  operation  of  auto  alarm,  auto  keyer  and  emergency 
light, 

(b)  Power  at  each  transmiltting  frequency. 

(c)  Communication  service  between  the  ship's  station  and  the 
coast  stations. 

D.  Radio  direction  finder 

The  calibration  shall  be  conducted  as  follows. 

A  radio  station  boat  shall  run  clockwise  and  counter-clock 
around  the  vessel,  sending  a  signal  wave  of  approximately  410 
KIlz  continuously. 

Meanwhile  the  direction  of  the  boat  shall  be  detected  on  the 
vessel  by  means  of  the  "Direction  Finder"  and  the  visual  detector 
at  every  5  or  10  degrees. 

The  error  of  the  directionbetween  tile  direaction  finder  and 
the  visual  detector  shall  be  calibrated,  If  possible. 

The  homing  on  the  radiotelephone  distress  frequency  shall  be 
capable  of  taking  direction  finding  beatings  on  that  frequency 
without  ambiguity  of  sense  within  each  30  degrees  on  either  side 
of  the  bow. 


F-31 


I'lnvi.lr.l  Itiat.  in  « ivr  ilir  i  jpilnlitv  ■  »f*n<*t  a.  bint  J 

dlic  to  Irvtiiii.  j|  tiillivtilliri.  r  t.r|ti.'lit  <>f  itic  a.lmimtlutliill 
>ri|uiiemrnii  iiu>  be  pr  Jiilrd  to  suJi  ships 

C.  Echo  sounder 

Id  functions  dull  be  cunrifined  duniig  (lie  sea  trial. 

Depth  indication  of  the  indicator  or  recorder  shall  be  examined 
by  comparing  with  the  water  depth  of  the  chart. 

D.  Electric  ship  log  and  under  water  log 

Its  functions  shall  be  confirmed  during  the  sea  trial.  • 

Tire  error  of  the  under  water  log  shall  be  examined  by  compar¬ 
ing  with  the  results  of  the  speed  trial. 

E.  Radar 

Its  functions  shall  be  confirmed  during  the  sea  trial. 

The  indication  of  some  objects  shall  be  checked  and  examined 
by  comparing  with  the  chart  reading. 

F.  Gyro  compass  and  Auto  pilot 

(a)  Gyro  compass 

The  gyro  compass  shall  be  checked  for  its  Indication  and 
stabilisation  during  sea  trial. 

(b)  Auto  pilot  system 

The  functioning  of  the  following  items  shall  be  confirmed 
during  the  sea  trial. 

(1)  Manual  steering 

Manual  steering  shall  be  confirmed  by  turning  the  steering 
wheel  and/or  operating  the  non  follow  up  controller. 

(2)  Automatic  steering  operation  lest  during  sea  tiral. 

The  functioning  of  Automatic  steering  shall  be  confirmed 
by  operation  of  the  automatic  course  keeping  and/or  auto¬ 
matic  course  changing  device. 

(3)  Off  course  alarm  test 


G.  Following  equipment  shall  be  operated. 

(a)  Engine  order  telegraph 

(b)  Steam  &.  Air  horn  (whistle) 

(c)  Rudder  angle  indicator 

(d)  Ref.  chamber  emergency  calling  bell 

(e)  Public  addressor 

(I)  General  alarm 

(g)  Electric  temperature  indicator 

(h)  Engineer’s  alarm  device 

(i)  Tank  liquid  level  detector 

(j)  C02  release  alarm 

(k)  Fire  alarm 

(l)  Extension  alarm 

(m)  M/E  control  console 

(n)  Engine  monitor  &  data  logger 

S.IO  Lighting  Equipment 
5.IQ.1  Insulation  Resistance 

The  insulation  resistance  shall  be  measured  by  a  500  V  megger. 

5.10.2  Confirmation 

A.  Electric  navigation  light 

The  functioning  of  following  item  shall  be  confirmed. 

(a)  Lamp  fail  alarm 

(b)  Power  source  change  over 

D.  Signal  and  Warning  Lights 

Following  items  shall  be  lighted  confirmation 

(a)  Anchor  light 

(b)  Not  under  command  light 

(c)  Dangerous  cargo  light 

(d)  Morse  signal  light 

(e)  Portable  daylight  signal  light 

(I)  Daylight  signal  search  light 
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C.  (icnrul.  rmri|criiv'>  and  nr  halter)  li^Jitnift 

tiyliimg  test  shall  he  ijiiicJ  oul  on  cat.li  circuit  anJ  curicci 
amuei  until  of  llic  light  linings.  switches  and  accessories  sliall  Ire 
cunritnicJ. 

Tlie  automatic  lighting  system  of  die  'emergency  and/or  the 
hatter)  light  sliall  he  operated. 

5.11  Elesator 

5.11.1  Insolation  Resistance 

Tills  test  shall  be  measured  before  and  after  running  test  by 
a  500  V  megger. 

For  scmiconductive  rectifiers,  a  circuit  tester  shall  be  used. 

5.11.2  Load  Test 

A.  Return  trip  of  fifteen  times  on  a  constant  at  cycle  as  under* 
mentioned  shall  be  carried  out  at  rated  load. 


5.11.5  Safety  Device 

Functioning  of  following  Items  shall  be  confirmed. 

(a)  Over  travel  limit  switch 

The  cage  shall  be  stopped  by  manual  operation  of  the  over 
travel  limit  switches. 

(b)  Governor  trip  device 

Governor  shall  be  tripped  within  the  specified  speed  by  manual 
acceleration  of  the  guide  wire  without  running  the  cage. 

(c)  Overload  alarm  device 

(d)  Manual  operation  of  the  cage  downwards 
(c)  Escape  from  the  cage 


1“ — 

1  cycle 

_ Joown  |j 

1  OP  L 

|  Down 1 1  Op  | 

1- 

'30  ICC.  ^  ^ 

30  sec. 

Piute 

Pause 

Overload  test 

shall  be  carried  out  on  one 

(1)  return  trip  at 

1 25%  of  rated  load. 


5.11.3  Level  Test 

Tills  test  shall  be  carried  out  at  no  load  and  at  100%  of  carrying 

loads. 

5.11.4  Confirmation 

Functioning  of  each  apparatus  shall  be  demonstrated  under  the 
actual  service  conditions. 


6.  \uiom\ih:  and  ok  ri  mchi-  control  i-cjuir- 


6.  i  Jicneral 

Tin*  fitll.m  inn  mti'liSiwiru  <itwl/nr  *inn!ir.itiic  <«nil!nni»fl  usilli  iulnmilit* 

*  “I  I  ' - - I . . . . -- 

and/or  remote  control  equipment  shall  be  tested  In  accordance  with  the 
lest  methods  described  in  this  chapter,  and  the  booklet  “THE  TEST 
METHOD  ON  HOARD",  issued  for  each  vessels. 

(a)  Main  engine  and  its  essential  auxiliaries 

1 \  Cl.utllk  n.tklrtPftlnva 

f  CMbtllll  ^VltUUIUIJ  , 

(c)  Electric  generating  plant 

(d)  Fuel  oii  system 

(e)  Bilge  system 

(0  Cargo  pumping  system  for  tankers 
(g)  Ballast  system 

(It)  Deck  machinery 

ftt  Rntiint*  rnntlinn  (rnntrnl\  *niiinnif»nt  fnr  itrafi.  trim  ind  lir»*l 

W  . . I»  V-W,.,.  W.,  -'I"-* -  -  * .  "’■** 

(j)  Inert  gas  system 


A.2  Otirmtinn  Tret  fnr  Fniiininrnt 

-r,  As  far  as  practicable  operation  test  shall  be  carried  out  at  working 
^  conditions.  However,  sensors,  limit  switch  etc.  which  arc  composed  of 
w  the  eouinment.  ntav  be  oncrated  manually  or  bv  a  dummy  circuit. 

-  a  *  ’  '  ’  *  •  •  - 

jc  i  i  u.2h 

V,*>  ■  Ilium  UMKIIIfc 

litis  test  shall  be  carried  out  in  accordance  with  the  booklet, 
"THE  TEST  METHODS  FOR  AUTOMATIC  AND/OR  REMOTE 
rrjNTROL  EQUIPMENT  FOR  MAIN  ENGINE"  which  Is  Issued 


separately  for  each  vessel. 


6.2.2  Auxiliary  Machinery 

Hie  following  equipment  shall  be  checked  is  follows: 

A.  Oily  bilge  separator 

Separation  test  shall  not  be  performed,  however,  electro* 
magnetic  valves  for  automatic  oily  bilge  discharge,  and  Indicating 
lights  shall  be  checked. 


B.  Bilge  Suction  Test 

In  view  or  “INTERNATIONAL  CONVENTION  FOR  PREVEN¬ 
TION  OF  POLLUTION  OF  THE  SEA  BY  OIL",  this  test  shall  be 
carried  out  by  some  suitable  method  without  discharging  bilge  out 

nf  i fig  vessel. 


6.2.3  Alarm  System 

Alarm  system  shall  be  checked  at  operation  test  of  each  sensor, 
excepting  those  systems  linked  with  bridge  area  and/or  accommoda- 


il.H  •fmp.lt  La  Uftarl  aarsaralalu 

(lull  t|UilltVU|  WIIIVII  311*111  UV  tutvu  «w|/aia»w.^  • 


6.3  Operation  Test  for  Sensors 

Sensors  shall  be  tested  by  following  methods. 


Tarmsaraliirit  Canrnra 


A.  Tltcrnial  switch 


Operation  of  thermal  switch  shall  be  checked  by  manual 
operation  of  contact  of  the  thermal  switch. 


B.  Thermo  couple  and  resistance  bulb 

Sctiino  nnint  shall  he  checked  bv  connecting  a  dunimv. 

- - - 0  - - - -/  w  /  ~ 

C.  Exception 

For  sensors  which  can  not  applied  the  above  test  methods, 

si  tilt/  nlnnlrtn  i  a  It  rlinll  K*  rli«rVj»r1 
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rrcssufc  aciugura 

In  principle,  pressure  sensors  sltall  be  tested  at  working  pressure, 
However,  the  differential  pressure  switch,  which  having  no  differential 

MpJkPPlkprt  piHIImA  pI.  nil  l>>  — I,  bmL*A  Imtf  ll«A  Mnmptpapaa  J  pi—  Ipmtpm  Imfp-t* 
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pressure  side. 


6.3.3  Level  Sensors 
A.  Air  conversion  type 

Tills  test  shall  be  carried  out  by  the  compressed  air  into  the 
conversion  unit. 


B.  I  li>.ii  milili  i>pe 

Mechnical  and  electrical  operation  of  level  sensors  shall  be 
checked  by  winking  the  float  manually  or  by  other  suitable 
methods. 

c,  Transistor  amplifier  type 

Electrical  operation  shall  be  checked  by  dummy  signals. 


Electric  Signal  Converters 


Equivalent  test  of  electric  signal  converters  shall  becarricdont 
by  using  a  simulator, 
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7.  PAINTING  PROCESS 


7.1  General 

Paintine  work  shall  basically  follow  the  Builder's  standard  process 
as  sicscribed  hereon  as  well  as  the  Q.I.S.S.P.  (IIIII  Quality  S  Inspection 
Stamdard  for  Ship's  Painting)  and  shall  also  follow  the  paint  manu¬ 
facturer's  recommendation. 

In  general,  painting  work  shall  be  proceeded  in  accordance  with 
the  Builder's  schedule  which  Is  prepared  and  based  on  the  Contract 
Specifications. 


7.3  Hull  Block  Painting 


After  finishing  the  hull  block  construction  works,  coating  shall 
be  applied.  Whenever  the  surface  of  the  hull  block  is  fully  or  partially 
cleaned,  tile  coating  shall  be  applied  to  the  cleaned  surface  in  good 
time  before  it  becomes  rusted. 


Outfitting  works  on  the  hull  block,  may  be  carded  out  before  or 
after  application  of  the  coating,  whichever  suitable  for  the  construc¬ 
tion  schedule. 


/.a  correction  oi  aiigni  uamaqes 


Slight  damages  or  defects,  which  have  been  miss  detected  at  block 
inspection  and  found  after  surface  preparation  etc.,  shall  be  marked 
and  left  without  treating  and  the  whole  other  surfaces  shall  be  ap¬ 
plied  with  the  first  coating,  and  after  that,  such  damages  or  defects 
shall  be  treated  by  means  of  welding,  chipping  and/or  grinding  and 
then  touched  up  with  paint, 


7.5  Finishing  of  Free  Edges  of  Steel  and  welded  Heads 

In  principle,  free  edges  of  steel  members,  such  as  those  formed  by 
gas  cutting  and/or  welded  beads  shall  not  be  finished  by  chipping  and/or 
grinding  if  it  is  for  printing  purpose  only. 

However,  the  parts  such  as  badly  irregular  beads  and  spatters  which 
the  Builder  considers  it  necessary  to  grind  off,  shall  be  treated  In  ac¬ 
cordance  with  the  surface  preparation  shown  in  Photographic  Standard 
Nos.  16,17,18,19  Of  the  IIII  Q.  I.S.S.P. 

7.6  Painting  for  Fittings  Manufactured  By  Subcontractors 

in  general,  fittings  which  we  manufactured  by  subeontractor  shall 
be  applied  with  I  or  2  coals  of  anti-corrosive  paint  and/or  finish- 
coated  at  the  subeontractor' s,  and  then  embarked  on  board  the  vessel. 

7.7  Filin  Thickness 

7.7.1  Measuring  Points  of  Film  Thickness 
Refer  to  Q. I.S.S.P.  Article  2.1 

7.7.2  Ins: men:;;  ::i  Measurement  of  Film  Thickness 
Refer  to  Q.  J,S.S.P.  Article  2.1 

7.7.3  Measurement  Method 

Refer  to  Q.  I.S.S.P.  Article  2.1. 

7.8  Surface  of  Final  Coat 

Refer  to  Q.  I.S.S.P.  Article  2.2 

7.9  Inspection  Item  Subject  to  Attendance  of  The  Buyer's  Supervisors 
Refer  to  Q.  I.S.S.P.  Article  3.1  S  3.2 


8.  INSPECTION  j 

8.1  General 

All  necessary  Inspections  shall  be  carried  out,  based  on  the  contract 
specifications  and  the  descriptions  in  this  standard. 

In  principle,  (lie  inspections  shall  be  carried  out  by  the  Builder's 
Inspectors  in  accordance  with  the  Builder’s  working  schedule. 


The  Buyer's  supervisors  may  attend  the  inspections  which  are 
required  to  be  witnessed  by  the  Buyer’s  supervisor,  as  listed  In  “LIST 
OF  INSPECTION  AND  TESTING’’,  and  may  take  access  to  any  part 
related  to  the  construction  of  the  vessel  at  any  time,  as  long  as  It  does 


noi  tin  reason  aiiiy  aissuro  tuo  uuiiucr’s  working  process 


8.2  Requirements  and  Comments  of  The  Buyer’s  Supervisors 

If  there  arc  any  requirements  or  comments  of  the  Buyer’s  super¬ 
visors,  which  provides  alterations  or  changes  to  the  approved  Specifica¬ 
tion  and/or  plans,  these  requirements  or  comments  must  be  indicated 
on  the  plans  before  the  work  is  commenced,  and  to  be  subject  to 
approval  of  the  Buyer’s  head  office.  Any  defects  on  function,  material, 
or  workmanship,  must  be  reported  to  the  Builder’s  inspection  section, 
as  soon  as  they  arc  dciecicd. 


8.3  Request  for  Inspection  by  The  Buyer’s  Supervisor 

In  addition  to  the  specified  inspections  weekly  schedule,  the 
Builder  may  additionally  request  for  the  attendance  of  the  Buyer’s 
supervisor  for  inspection  in  writing,  daily  In  advance  indicating  Inspec¬ 
tion  items,  and  the  lime  and  site  of  the  inspection. 

The  Builder  shall  provide  all  necessary  arrangements  to  enable 
the  Buyer’s  supervisor  to  attend  the  inspection  at  due  time.  'Tire 
Buyer’s  supervisor  shall  attend  these'  inspections  at  tire  appointed 
time  irrespective  of  the  normal  hours.  Some  minor  works  which 
will  be  subject  to  inspection  at  the  later  stage,  at  completion,  may 
be  left  unfinished  at  the  supervisor  shall  continue  tire  inspection  to 
finish  in  reasonable  lime. 

Failure  of  the  representative,  without  proper  causes,  to  be  present  at 
the  tests  and  inspections,  after  due  notice  to  him  or  to  one  of  his 
assistants  in  case  of  Ills  absense  shall  be  deemed  to  be  a  waiver  of  his 
right  to  be  present. 
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8.4  _Subi«ntrictor's  t!<|u{jiniciit 

1!ic  timer  slull  tic  notified  of  wliat  lime  and  site  of  any  sub¬ 
contractor's  tests  or  inspections  included  in  the  “LIST  OP  INSI’EC- 
TION  AND  TI-STINK” 

If  it  is  judged  by  the  Iluildcr  lliat  the  quality  control  system  of 
the  sub-contractor  is  established  satisfactorily  and  (lie  required  quality 
of  the  equipment  is  steadily  maintained  to  the  satisfaction  of  the  Builder, 
the  Builder  may  propose  to  the  Buyer  for  omission  of  inspection  or 
tests  at  sub  contractor's  shop.  And  in  case,  similar  type  equipments 
(such  as  motors,  pumps,  etc.)  arc  provided  for  the  vessel  shall  be  tested 
only  one  set  of  each  type  of  equipments. 

8.5  Communication  between  The  Builder  and  The  Buyer’s  Supervisors 

The  Builder's  and  the  Buyer's  supervisors  shall  communicate 
intimately  with  each  other  (to  understand  the  details  of  construction 
schedule,  test  and  inspection  method  etc.  and  to  settle  problems  timely, 
if  any.). 

8.6  Imported  Equipments 

Imported  equipments  shall  be  inspected  on  arrival  at  the  ship¬ 
yard  by  the  attendance  of  the  Buyer's  supervisor  and/or  the  Builder's 
inspections.  (Tire  shop  test  of  those  equipments  shall  be  done  with  the 
attendance  of  Classification  Society’s  surveyor  and/or  the  manufac¬ 
turer’s  inspector.). 


8.7.2  Hull  Internal  Inspection 

Tire  internal  inspection  of  the  hull  construction  work  in  tanks 
and  engine  room,  etc.,  shall  be  carried  out  when  all  works  affect¬ 
ing  strength  and  tightness  of  the  hull  construction  are  completed, 
if  outfitting  works  in  these  spaces  are  left  unfinished,  the  final 
inspection  of  these  works  shall  be  carried  out  when  all  outfitting 
works  arc  completed. 

8.7.3  Tank  Test 

In  principle,  each  tank  shall  be  tested  by  filling  water  up  to 
the  test  head  after  finishing  the  internal  inspection  before  launching. 

But  for  tanks,  which  cannot  apply  water  test  before  launching, 
due  to  problems  in  building  process,  shipyards  facility,  etc.,  only 
leak  test  shall  be  applied  in  lieu  of  water  test,  subject  to  agreement  of 
classification  society’s  surveyer. 

NOTE: 

(I)  Leak  Test 

The  leak  test  shall  be  conducted  by  either  of  these,  methods 
namely,  “Air  test",  "Vacuum  test”,  or  "Air  leakage  test  for  fillet 
welds”  at  assembly  and/or  al  erection  stage  after  finishing  welding 
works  prior  to  application  of  coating.  Ilowcver,  this  test  may  be 
conducted  after  application  of  the  coating,  subject  to  agreement  of 
classification  society’i  serveyor. 


8.7  Inspection  of  Hull  Construction 
8.7.1  Hull  Block  Inspection 

The  hull  block  inspection  shall  be  carried  out  at  the  time  when 
the  construction  of  each  block  is  finished. 

If  any  fittings  arc  fitted  to  the  hull  block,  the  hull  block 
Inspection  shall  be  carried  out  without  dismantling  these  fittings 
unless  they  make  the  inspection  Impossible. 
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(a)  Vacuum  Test 

Hie  vacuum  tester,  as  shown  in  tlic  phuloginph,  sltall  lie  used 
for  delecting  air  leakage  lltrougii  butt  welded  joint  and  fillet 
welded  joint,  by  creating  inside  the  tester  by  an  air  ejector. 

if  any  defect,  such  as  blow  holes,  exists,  the  air  leaking  ihrougii 
the  weld  bead  into  the  vacuum  compartment  can  be  easily  detected 
by  soap  water  solution  applied  on  the  surface  in  advance. 


Tills  test  shall  be  applied  to  leakage  test  for 

1.  butt  welded  joints  on  double  bottom,  shell  plating  and  bulk¬ 
heads. 

2.  welded  part  of  restored  provisional  access  holes  for  workers. 

3.  fillet  welded  joint  at  tank  boundary. 
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(b)  Air  leakage  test  for  fillet  welding 

Tills  method  is  used  for  detecting  the  leakage  through  fillet 
welds. 

Compressed  air  shall  be  injected  into  the  slit  under  fillet 

oialja  [Jirnijgji  •  jirjU  prnujrjjrj  In  jj)f>  gnnnggtSnrk  njjrij  a*  ijinorrl  in 

figure  below.  Hie  air  leakage  through  fillet  welds  can  be  delected 
by  soap  water  solution. 


the!!  of  deck 


(2) '  Structural  Test 

Hie  structural  test  shall  be  confirmed  by  water  testing  the  tankj, 
but  for  tanks  which  leak  icsi  has  been  applied,  water  tesi  shall  be 
conducted  under  the  following  condition; 

(a)  Working  stages  removed 

(b)  Consisted  in  remaining  water  / 

(c)  Painting  works  finished  f 

Hie  structural  test  tnay  be  omitted  for  the  2nd  fand/or  suc¬ 
ceeding  vessels  of  the  same  series,  subject  to  agreement  of  clas- 
•jftgatjcn  •cdst"*!  surveyor. 
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8.7.4  Non-Destrictive  Testing 

For  the  purpose  of  quality  check  and  the  security  of  welded 
joints,  the  following  non-destructive  test  shall  be  applied  to  the 
welded  Joints  designated  by  the  Classification.  Society  and  any  other 
parts  considered  necessary  by  the  Builder. 

a.  Radiographic  Examination 

b.  Ultrasonic  Testing 

c.  Magnetic  Particle  Examination 

d.  Dye  Penetrant  Examination 


8.8  Material  Test 

Material  test  shall  be  carried  out  for  the  items  required  by  the 
Classification  Society  rules,  and  shall  be  Inspected  with  the  attendance 
of  the  Classification  Society  and/or  the  manufacturer's  surveyors. 


COPYRIGHT  1978 
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LIST  OF  INSPECTION  AND  TESTING 

(FOR  GENERAL) 

CONTENTS 

1.  HULL  PART . -C-I- 

2.  MACHINERY  PART . -G  8- 

3.  ELECTRIC  PART . -G-I8- 

4.  AUTOMATIC  AND/OR  REMOTE 
CONTROL  EQUIPMENT  . .  -G23- 

5.  PAINTING . — G-24— 


Remarks: 

In  (Ills  List  O,  C  and  R.  market  show  as  follows. 
O:  To  be  witnessed  by  the  Duyer’s  supervisor 
C:  To  be  witnessed  by  the  Classification  surveyor 
R:  Test  records  to  be  submitted  to  the  Duyer’s 
supervisor. 

®!  In  case  of  issue  of  certificates  for  unmanned 
and/or  automatic  system 


F-40 


1.  HULL  PART 
A.  Hull  Structural  Construction 

No.  Inspection  llem  _C  O  _R  Remarks 

1.  Dlock  Inspection  for  hull  stiuctuie  below  o 

main  deck  Including  main  deck  accommoda¬ 
tion.  (After  completion  of  hull  structural 

work  for  the  block) 

2.  Internal  Inspection  for  hull  structural  tanks  o  o 

and  spaces  below  main  deck  Including  main 

deck  accommodation.  (After  completion  of 


•  hull  structural  work  for  the  tanks) 

3.  Hydrostatic  test  or  air  leak  test  of  tanks,  o  o 

vacuum  lest  A  air  leakage  test  for  weld  joint 

at  tight  boundary.  (According  to  the  rule 
of  classification  society.) 

4.  Flooding  test  for  pump  room,  sef.  hold  o 

and  ref.  chamber 

3.  Ilose  test  for  bulkheads,  decks  and  access  o 

holes 

6.  Radiographic  examination  (According  to  the  o 

standard  of  JIS) 

7.  Keel  sight  (Defore  launching)  o  o  o 

8.  Measurement  of  molded  dpplh  (Defore  o  o  o 

launching  at  H  )  , 

9.  Draft  marks  (Defore  launching)  o  o 

10.  Dead  weight  measurement  o  o  o 

11.  Dottom  Inspection  In  drydocking  o  o 

12.  Inclining  experiment  (Upon  substantial  com-  o  o  o 

plelion  and  at  the  finished  light  condition) 

13.  Freeboard  mark  o  o 

Id.  Tonnage  Deduction  mark  o 

15.  General  Inspection  (Defore  completion)  o 
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D.  Hull  Outfitting 

Inspection  Item 

Kind  or  Test  or 
Inspection 

In  Shop 

COR 

OnBoard 

COR 

Remarks 

Forgnig  &  Casting 

1)  Stem  frame  & 
rudder  casting 

Mag  &  ultra 
sonic  test 

0 

Rough  turn  final 

Insp. 

0 

0 

2)  Rudder  stock 

Fitting  Insp. 

0 

0 

3)  Rudder  pintle 

Fitting  Insp. 

0 

0 

Fitting  Insp. 

0 

4)  Reamer  bolt 
for  tudder 

Final  Imp. 

Fitting  Insp. 

0 

0 

0 

Stern  frame 

Intoinsp. 

0 

Ah  lest 

0 

Final  isnp. 

Bush  fitting  insp. 

0 

0 

0  0 

After  Assembly 

Alignment  insp.  of 
rudder  center  line 

0  0 

Rudder 

Int.  Insp. 

0 

Ah  test 

0 

Alignment  Insp. 

0 

With  stock  & 

plntla 

Steerting  gear  arrangement 

1)  Steering  gear 

Running  test 
(no  load) 

0 

Parts  inspection 
before  assembly 

Kind  of] 

No.  Inspection  Item  lnsPe( 

2)  Hydmrlic  pipe  HYdrosta 

3)  Tiller  Rough  tu 

insp. 


4)  TIM 

Steering 

5)  Safety  valve 

Working 

Mooring  Arrangement 

1)  windlass 

Running 
(no  load 

Anchorii 

2)  Mooring  winch 

Running 
(no  load 

Operatic 
(no  toac 

3)  Anchor 

Drop& 

Identifk 

marking 

4)  Anchor  chain 

Proof  t( 

Drcak  t 

Identifi 

marking 

5)  Tow  line 

Proo 

Identifi 

markin 

6)  Hawser 

proof  t 

Identifi 

markin 

G-2 
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J)  W.T.  Door  Hore  test 

(Delow  lit 
tier) 


1  Cngo  Gear  A  Rigging  Arrangement 

I )  Man.  derrick  Final  Inrpccllon 

poll  A  boom 

Proof  load  Icil 

1)  Cargo  winch  Running  toil 

Working  leil 

3)  Loose  gear  Load  leil 

4)  Cargo  A  Topping  Load  leil 
fall  etc. 

5)  Mlic.  davlli  Load  leil 

(I  ion  A  over) 

6)  Deck  crane  Running  leil 

Proof  load  leil 


8. 


Ventilation  A  Air  Con.  Syitcm 
I)  Mecha.  vent,  fan  Running  leil 


2)  Ah  conditioner 
(Mach.) 


Running  tell 
Hydrostatic  leil 


On  Board 
C  O  & 

o  -o 

0  o 

o  o 

o  o 


o  o 

o  o 

o  o 

o  o 

o  o 

0  0  0 


Remaiki 
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Kind  of  Test  or 

In  Shop 

On  Board 

Inspection  Item 

Inspection 

£  O  R 

COR 

3)  Heating  coll  in 

Hydrostatic  test 

O  0 

cargo  lank  & 

F.O.  tank 

4)  F.O.  Transfer  line 

Hydrostatic  test 

0  0 

5)  All  nrisc.  pipe 

Flooding  or  Hydro- 

(To 

line  in  living 

Italic  test 

quarter 

6)  Gas  devouter  A 

Running  test 

0 

ejector 

7)  BUge  system 

Suction  teat 

o  o  o 

Fire  Fighting  Arrangement 

1)  Fire  pump  A 

Running  test 

0  o 

emergency  the 

pump 

Starling  test 

O  0 

Working  lest 

o  o 

2)  Steam  smothering 

Load  lest 

O  0 

3)  Foam  liquid  tank 

Hydrostatic  teat 

0 

Final  inspection 

o 

4)  Foam  flte  extln* 

Load  test 

o  o  o 

gulshlbg  system 

3)  COj  pipeline 

press,  test 

0  o 

Operation  teat 

0  0 

by  air 

6)  Fire  tine 

Confirmation 

o  o 

7)  Regulation  of 

Inspection  A 

0  o 

fire  protection 

operation 

(SOLAS) 

B)  Equipment 

Identification  of 

o 

marking 

Rcnmln 


In  scope  or 
Rule  require* 
tnenl 


Kind  of  Test  ot  In  Shop 

No.  Inspection  Hem  Inspection  C_0  R 

13.  Accommodation  Space 

1)  Laundry  equip*  Working  tell 

menti 

2)  Galley  equipment!  Working  tell 

3)  All  running  Running  tell 

System 

4)  Fire  proof  Final  Inspection 

space 

5)  Finished  Inspection 

14.  Ptovislon  Refrigerating  Plant 

1)  Ref.  machinery  Hydrostatic  test  o 

(Compressor  etc.) 

Running  test  o  o 

2)  System  Press.  A  Leak  test 

Cooling  test 
Insulation  test 
Safety  device  lest 

15.  Olheii 

1)  Suer. searchlight  Hose  test 

door 

2)  Tank!  Final  Inspection  • 

3)  Pilot  ladder  Operation  test 

4)  Accomm.  ladder  Operation  teat 


i 
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I.  M*tn  Diesel  Engine 

1)  Crank  ihifl  Tina!  inspection  o  q 

2)  Coupling  boll  of  Flnel  Inspection  o 

crankshaft 

3)  Thmst  shaft  Final  Inspection  o  o 

4)  Ctosshead  pin  ’*  o  o 

3)  Connecting  tod  "  o  o 

g  *  ni.< _ _ i  ♦»  _  _ 

up  I  l>|UI|  IUU  u  u 

7)  Cyl.  cover  A  llyd.  test  A  Final  o  o 

Insert  inspection 

8)  Cyl.  liner  A  "  o  o 

jacket 

9)  Piston  crown  ”  o  o 

10)  Tie  tod  Fitting  Inspection  o 

11)  Holding  down  Fitting  Inspection  o 

reamer  boll 

12)  Chock  iiner  Fitting  inspection  o  o 


In  case  of 
Jack  fitting 

By  feeler  gauge. 
After  tightened 


13)  L.O.  piping  Flushing  Inspection  o 

system 

(4)  Crank  case  A  Cleaning  Inspection  o  After  flushing 

L.O.  sump  lank 

IS)  Main  diesel  engine  Running  test  o  o  o 

A  related  equip¬ 
ment  after  Safety  device  test  o  o  o  o  o  o 

assembling 

Governor  test  o  o  o 

Alignment  Inspection  o  o  o  Deflection 

reading 


Sea  trial 


n  A  a 


Overhaul  inspection 

Main  Tutblne 


1)  II.P.  A  L.P. 
rotor  ihafl 

Dynamic  balance 
test 

2)  Main  wheel 

Tooth  contact 
Inspection 

3)  II.P.  A  I.J. 
turbine  III  A 
2nd  pinion 

Tooth  contact 
Inspection 

4)  II.P.  A  L.P. 
turbine  casing 

Hydrostatic  tert 

3)  Holding  down 
reamer  boll 

Fitting  Inspection 

6)  Chock  liner 

Fitting  Inspection 

7)  L.O.  piping 
aysiem 

Flushing  Inspection 

8)  L.O.  rump  lank 

Cleaning  Inspection 

Oft  U.ln  al..m  ltH. 

'  t  ••■•■If  aivens  (HIV 

0a..M  rt...L!>.  i _ — 

101  Suit*  inn  tilttM* 

- - - » 't  w 

I'llflna  Inin 

- . r»  —’i* 

II)  Main  condenser 

Vacuum  lest 

O  O  lo  o 


o  o 


o 


o 


o 


o  In  case  of 

Jack  fitting 

o  o  By  feeler  gauge 

after  Tightening 

o 


o  After  (lurhing 

u 

t}.uua  «... 

IIVVUIU  up  |I||UIU 

o  o 


12)  Main  turbine  A  Centering  alignment  o  o 

related  equipment 

after  atsembling  Tooth  contact  Imp.  o  o  After  sea  trial 


Running  let!  o  o  o 

(no  load) 

Safely  device  teat  o  o  o  o  o  o 


flvyrtltlll  IrttruirllnM 

- -  — 'f— • 
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No. 


3. 


4. 


Kind  of  Test  or 

In  Shop! 

On  Board 

Remarks 

Xind  of  Test  or 

In  Shop 

Inspection  Item 

Inspection 

£  0 

R 

£ 

£ 

£ 

No. 

Inspection  Item 

Inspection 

£  O  R 

13)  Remote  control 

Simulation  test 

llyd.  test 

o 

equipment 

. 

2)  Header 

Inspect,  before 

0 

ShaHing  ind  Propeller 

annealing 

1)  Intermediate  shaft  Final  Inspection 

o 

o 

. 

3)  Safety  valve 

Working  test 

2)  Propeller  shaft 

Final  Inspection 

0 

o 

4)  A.C.C.  A  F.W.C. 

Safely  device  test 

Face-up  Inspection 
of  cone  part 

0 

0 

' 

With  propeller  * 

system 

Operation  test 

3)  Propeller 

Static  balancing  test 

o 

0 

; 

3)  Main  boiler  A 
related  equip¬ 

llyd.  test 

o 

Final  Inspection 

ment  after 

Overhaul  Insp. 

0 

o 

o 

| 

assembling 

Fitting  Inspection 

o 

o 

o 

6)  Superheater 

llyd.  test 

o 

4)  Stem  lube 

Final  Inspection 

o 

o 

i 

I 

(After  ass.) 

overhaul  insp. 

o 

bearing 

:  s. 

Aux.  Boiler 

Fitting  inspection 
(After  final  machining) 

o 

o 

o 

| 

i 

i 

1)  Safely  valve 

Working  lest 

Checking  of  propeller 

o 

o 

By  wear  down 

i 

2)  A.C.C.  and  F.W.C.  Safely  device  test 

auilant 

shaft  position 

gauge 

Operation  lest 

3)  Shafting 

Sighting  Inspection 

o 

o 

3)  Aux.  boiler  A 

llyd.  lest 

0 

Alignment  Insp. 

o 

o 

o 

Jack  up  insp. 
may  be  applied 

related  equip¬ 
ment  after 
assembling 

Overhaul  Imp. 

D 

6)  Stern  tube  seal 

Tightness  test 

0 

0 

0 

Before  launching 

7)  Coupling  reamer 

Final  Inspection 

o 

0 

6. 

Exh.  Gas  Economizer 

llyd.  lest 

0 

boll  and  nut 

i 

Fitting  Inspection 

o 

0 

0 

f 

Working  test  of 

• 

t)  Stern  tuba  L.O. 

Flushing  Inspection 

0 

| 

| 

safety  vatve 

system 

1 

f 

i  »• 

Electric  Generator 

Main  Boiler 

i 

1)  Generator  Diesel 

Working  test 

0  0 

1)  Drum 

Radio  Graphic 
examination 

0 

engine 

Safely  device  test 

0  0 

Inspect,  before 

o 

♦ 

i 

Filling  Inspection 

annealing 

• 

1 

1 

Overhaul  Insp. 

0 

On  Board 
COR 


o  o  o 

o  o  o 

o  o 

o  o 

o  o 


o  o  o 

o  o  o 
|  o  o 
o  o 

o  o 

o  o  o 

o  o  o 
o  o  o 
o  o  o 


Remarks 


At  lea  Ilia! 


After  soda  boiling 
In  shop  after  tea  trial 


After  soda  boiling 


Water  lube 
boiler  only 

After  soda  boiling 
In  shop  after  sea 
trial. 

After  assembling 


Deflection  reading 


n-  r  n 
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2)  Miln  feed  pump 


3)  Aux.  feed  pump 


4)  Tank  cleaning 
pump 


Walking  lest 
Filling  Insp. 
Safely  device  leit 
Wotklng  teat 


9.  Steam  Driven  Pump 

I)  Stripping  pump  Running  leal  Jk 
oveitiaul  Insp. 

Woiklng  test 

10.  Motor  Driven  Pump 

1)  Cooling  tea  water  Running  test 
pump  (for  dletel 

ship)  Overhaul  Insp. 

Fitting  Insp. 
Woiklng  test 

2)  Jacket  cooling  Running  leit 

fiesh  water  pump 

(for  dletel  thlp)  Overhaul  Insp. 

Filling  Insp. 
Woiklng  teil 

3)  Piston  cooling  Running  test 

fresh  water  pump 

(for  diesel  ship)  Oveihaul  Insp. 

Fitting  Insp. 
Working  leit 

4)  Reserve  cooling  Running  lest 

water  pump 

(for  dletel  ship)  Oveihaul  Insp. 

Fitting  intp. 
Woiklng  teat 

5)  L.O.  pump  Running  test 

Overhaul  Intp. 
Fitting  Imp. 
Working  test 
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Kind  of  Teal  or  In  Shop  On  Doan! 

No.  Inspection  llew  Inspection  £_  O  R  C  O  Jl  Rcniarfca. 

6)  Ballast  pump  Running  test  o  o 

Overhaul  Insp.  o 

Filling  Insp.  ° 

Working  test  "& 


7)  Main  citculallng  Running  test 
pump 

(for  luibine  strip)  Overhaul  Insp. 

Filling  insp. 
Working  lest 

8)  Aux.  circulating  Running  lesl 
pump 

(for  turbine  ship)  Overhaul  Insp. 

Filling  insp. 

Working  lesl 

9>  Main  condensate  Running  lesl 
pump 

(for  turbine  ship)  Overhaul  Insp. 

Filling  Insp. 

Working  lest 

10)  F.O.  burning  Running  lesl 

pump 

(for  turbine  ship)  Overhaul  Insp. 

Fitting  Insp. 
Working  lesl 

II,  Forced  Draft  Fan 

I)  Main  forced  Running  lesl  • 

draft  fan 

(for  turbine  ship)  Overhaul  insp. 


Filling  Insp. 


F-48 


! 


Inspection  Item 

Kind  of  Test  or 
Inspection 

6)  Lub.  oil  A 

F.O.  heater 

Do. 

Mite.  Aux.  Machinery 

1)  Fresh  water 
generator  or 
distilling  plant 

Capacity  test 

2)  Oily  water 
separator 

Operation  test  of 
discharge  valve 

3)  Oil  purifier 

Running  test 

Safety  device  test 

Operation  test 

4)  Overhead  crane 

Running  test 

Operation  lest 

5)  Work  shop 
machine 

Operation  lest 

6)  Incinerator 

Safety  devloe  test 

Operation  lest 

7)  Aux.  machinery 

Operation  test 

automatic  dcvtc# 

IS.  Others 

1)  Valve  (Gioup  I  Hydrostatic  tell 
specified  by 

classification  iule) 

2)  Fite  extinguisher  Geneial  Inlp- 

3)  Emergency  gear  Working  teil 
lyttem 


In  Shop  On  board 
C  O  R  C  O  R 


4)  Tanka  (In  engine  llydioitatlc  teat 
loom) 

Cleaning  Imp. 


o 


o 


3.  ELECTRIC  PART 


Rcntatkt 


In  Shi  Qn  Board 

C_  O  COR  Remat 

0  0 


High  millage  test  0 

Operation  test  0 

Temperature  rise  test  o 

Insulation  resist  test  0  0 

High  Voltage  test  0  0 

Operation  test  0 

3)  Starter  (for  Insulation  teatst  test  0  0 

essential  service) 

High  voltage  test  0 
Operation  test  0 

6.  Accciuulci  of  Moloi 

1)  Emergency  stop  Operation  test  0 

for  motor 

2)  Alram  system  for  Operation  test  (g  o 

ciientlal  nu* 

chincsy’s  motor 

3)  Sequential  itartlni  Operation  test  (3  o 

system  motor 

4)  Automatic  chang-  operation  test  <g  o 

ing  system  for 

essential  Service 
machinary 

5)  Automatic  start  &  Operation  test  0 

stop  for  water,  oil 

&  sir  controlling 
machinery 

6  )Alarm  system  for  Operation  test  0 

stewing  gear  motor 


2)  Motor  less  than 
100  KW  (for 
essential  service) 


NO  Inspectinn  Item 


kind  of  Test  or 

Inspection 


Insulation  resist 
test 


LR:  7SKW  &  over 
DV:  10KW  &  over 


7.  Imutillon  refinance  Mcaiurlnc  ted 
for  circuit 


0 
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lo.  Inspection  llcm 


Kind  of  Tell  or 

Inspection 


In  Shop  On  Bond 
C  O  R  C  O  R 


Remarks 


No.  Inspection  Item 


Kind  of  Test  or  In  Shop 

Inspection  C  O  £ 


I.  Radio  nautical,  Inlctlor 

Communication  and  Conltol 
Equipment 

1)  Radio  equipment  Insulation  resist,  lest 

Operation  test 

2)  Direction  finder  Calibration 

3)  Echo  sounder  Operation  lest 


o  o  o 

o  o  o  o 

o  o  o 

o 


4)  Electric  ship  log  Operation  lest 
A  under  wafer  log 


o 


18)  Extension  alarm  Operation  lest 

19)  M/E  control  Operation  test  ®  o 

console 

20)  Engine  monitor  Operation  test  ® 

&  data  logger 

9.  Lighting  Equipment 

1)  Electric  naviga-  Operation  test 
tlon  light 

2)  Signalling  and  Warning  lighla 


5)  Radar 

Operation  test 

6)  Gyro  compass  A 

Operation  test 

auto  pilot 

7)  Engine  order 

Operation  test 

telegraph 

8)  Steam  A  air  horn 

Operation  lest 

9)  Rudder  angle 

Calibration 

Indicator 

10)  Ref.  chamber 

Operation  test 

emergency  calling 
bell 


II)  Public  addressor 

Operation  test 

12)  Grncial  alarm 

Operation  tell 

13)  Electric  tempera- 

Operation  lest 

lure  Indicator 

14)  Engineer's  alarm 

Operation  test 

device 

15)  Tank  liquid  level 

Operation  test 

detector 

16)  COg  release  alarm 

Operation  test 

17)  Fire  alarm 

Operation  test 

o 

o 

o 

o 

o 

o 

o 

o  o 

®  O 

®  O 

®  O 

o  o 
®  o 


(I) 

Anchor  light 

Operation  test 

(2) 

Not  under 
command  light 

Operation  test 

(3) 

Tanker  light 

Operation  test 

(4) 

Morse  signal 
tights 

Operation  test 

(5) 

Portable  day-  Operation  test 
light  signal  light 

(6) 

Daylight  signal 
light 

Operation  test 

(7) 

Mlsc,  signalling 
and  warning 
lights 

Operation  test 

3)  General  lighting 

(1) 

Emergency 
and/or  battery 
light 

Operation  test 

(2) 

Boat  light 

Operation  test 

(3) 

Pitot  ladder 
light 

Operation  test 

10.  Elevator  Level  test 


F— 51 


G-22 


i 

i 
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5.  PAINTING 


On  Board 

No.  Inspection  Item  COR  Remarks 

1.  The  surface  of  special  paint  In  tank  before  0 

removal  of  seaffolding 

2.  The  surface  of  final  coating  for  outside  of  0 

bottom  shell  at  final  docking 

3.  Sea  chest  before  before  closed  0 


G  -2  4 


4 


n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n. 
n 
n 
'  u 
□ 
u 


LIST  OF  INSPECTION  AND  TESTING 

(FOR  ,,F"-SERIES) 

CONTENTS 

HULL  PART .  -F  l- 

2.  MACHINERY  PART . -F-7- 

3.  ELECTRIC  PART . -F-I5- 

4.  AUTOMATIC  AND/OR  REMOTE 
CONTROL  EQUIPMENT  . .  -F-I9- 

5.  PAINTING . — F*20- 


Rcroarks: 

In  llils  List  O,  C  R.  iwiikcs  show  ts 
O:  To  be  witnessed  by  the  liuyer’s  supervisor 
C:  To  be  witnessed  by  the  Classification  surveyor 
R:  Test  records  to  be  submitted  to  Use  Buyer’s 

0!  In  case  of  issue  of  certificates  for  m  nn 

and/or  automatic  system 
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1.  HULL  PART 


No 

1 


2. 


3. 

4. 

5. 

6. 

7. 


10, 

11. 


12. 

13. 

14. 


A.  Hull  Structral  Construction 

Inspection  Item  COR  Remarks 

Block  Inspection  for  hull  structure  below  0 

main  deck  including  main  deck  accommo- 
dalion,  (After  completion  of  hull  structural 
work  for  the  block) 

Interal  Inspection  for  hull  strurctural  tanks  0 

and  spaces  below  main  deck  Including  main 
deck  accommodation.  (After  completion  of 


hull  structural  work  for  the  tanks) 

Hydrostatic  test  or  air  leakage  test 
(According  to  the  rule  of  classification 
societies) 

Hose  test  for  bulkheads,  decks 

Radirographic  exambiation 

Keel  sight  (Befre  launching) 

Measurement  of  molded  depth 
(Before  launching  at  ) 

Draft  marks  (Before  launching) 

Dead  weight  measurement 

Bottom  inspaction  In  drydocking 

Inclining  experiment 

(Upon  substantial  completion  and  at  the 

flntificd  Unlit  comtltlmi) 

Freeboard  mark 

Tonnage  deduction  mark 

General  Inspection  (before  completion) 


of  tanks  0 

0 
0 

0  0 

0  0 

0  0 
0  0  0 
0  0 

0  0  0  1st  ship  only 

fot  each  clas 

0 
0 

0 
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No.  Inspection  Item 

I.  forging  A  catling 

I)  Stern  frame  A 
rudder  calling 


4)  Reamer  boll 
for  rudder 


2.  Stern  frame 


3.  Rudder 


D.  Hull  Out  fining 

'  Kind  of  Ten  or  In 

Inspection  C 


Mag  A  ultra 
ionic  felt 

Rough  turn  final 
Imp. 


2)  Rudder  Hock  Pinal  Imp. 

3)  Rudder  pintle  Final  imp. 


4.  Steering  gear  arrangement 


I)  Steering  gear 


Running  teat 
(no  load) 


2)  Hydraulic  pipe  Hydrostatic  tell 


3)  Tiller 


Rough  turn  final 
Imp. 


In  Shop  On  Board 
C  O  R  C  O  R 


Remarks 


Fitting  Imp. 

Final  Imp. 

Filling  Imp. 

Int.  Imp. 

Air  test 

Final  Imp. 

Burh  fitting  Imp. 

Alignment  Imp.  of 
rudder  center  line 

Ini.  Imp. 

Air  te»l 

Alignment  Imp. 


After  assembly 


with  stock  A 
pintle 


No.  Inspection  Item 

4)  Trial  ! 

5)  Safely  valve 

3.  Mooring  Arrangement 
|)  Wind  tali 


kind  of  Teit,  or 
Inspection 

Steering  teit 


In  Shop  On  Board 

C-oH R  C  o  R  Remark! 

o  o  o 


Running  teit. 
(no  load) 

Anchoring  teit 


2)  Mooring  winch  Running  teit 
(no  load) 


3)  Anchor 


Drop  A  pwor  teit 

Identlltcallon  of 
marking 


4)  Anchor  chain  Proof  tell 
Break  test 


5)  Tow  line 

6)  llawier 


Identification  of 
marking 

Final  imp. 


Final  imp. 


Hatch  cover  A  Door 

I)  Cargo  hatch 
cover 


2)  W.T.  hatch 


3)  W.T.  Door 
(Below  lit  Del) 


Final  Imp. 

Operation  teit 

More  test 

Hydrostatic,  test 
hole  test  or  sir  teit 

Hose  test 


7.  Cargo  Gear  A  Rigging  Arrangement 

I)  Mast  Denlk  poll  Final  ln«p. 
A  boom 
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2)  Cargo  winch 


3)  loose  gear 


Working  test 


Load  test 


Duilng  cargo 
gear  test 


d)  Cargo  A  Topping  Load  lest 
fall  etc. 

S)  Misc.  davit  Load  test 

(I  ton  A  over) 


6)  Deck  crane 


Running  lest 
Proof  load  lest 


8.  Ventilation  A  Air  Con.  System 

1)  Media,  vent,  fan  Running  test 

2)  Alt  conditioner  Running  test 
(Mach.) 

Ilyd.  test 

All  conditlunei  Piess  A  leak  lest 
(System) 

Heating  A  Cooling 
test 

Safely  device  test 

9.  Side  Semite  A  Window 

I)  lleluw  1st  tier  Hose  lest 

10.  Life  Saving  llqulpmenl 

I)  Duet  davit  A  Load  lest 
winch 


2)  I  Hr  hoat 


I  mil  tmpotMn 
%p«vtj  in*J 


•  t  1 1*»  v  *»  « •  \  **«»•*•*•••+  '«<* 
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»<-  •  JKIiiJ  of  Test  or 

— •  igpwitow  Item  iMspecijofT 

7)  Equipment  Identification  of 

marking 

13.  Accommodation  Space 

1)  Laundry  equip-  Working  leaf 
menu 

2)  Galley  equipment!  Working  leal 

3>  All  running  Running  teat 
ayatem 

0  Fire  proof  apace  Tlnal  Inapecllon 
5)  Finished  inapecllon 
H.  Provision  Refrigerating  I’lam 

1)  Ref.  Machinery  llyd.  jcst 
(Compteaaor  A 

e,c3  Running  teal 

2)  System  Press.  A  teak  teat 

Cooling  test 
Insulation  teat 
Safely  device  test 

15.  Olhen 

I)  Sue*  search  light  lloae  lest 
door 

2|  Tanka  ritiaf  inapecllon 

3)  Pitot  ladder  Operation  teal 

4)  Accomm.  ladder  Operation  teat 


In  Shopj 
C  O  R 
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Kind  of  Test  or  In  Shop 
No.  Inspection  Item  Inspection  COR 

Sex  trial 

Overhaul  Inspection  o  o 
IB.  Main  Diesel  Engine  (For  Piclsllck) 


1)  Crank  shaft 

Final  inspection 

0 

2)  Coupling  bolt  of 
crankshaft 

Final  Inspection 

0 

3)  Piston  rod 

Final  Inspection 

0 

4)  Piston  pin 

Final  Inspection 

o 

5)  dear 

Final  Inspection 

o 

6)  Cam  shaft 

Final  Inspection 

o 

7)  Pump 

Final  Inspection 

o 

8)  Air  cooler 

Final  Inspection 

o 

9)  Cyl.  covet  A 
insert 

llyd.  lest  &  final 
inspection 

0 

10)  Cyl.  liner  A 

Jacket 

llyd.  test  A  final 
Inspection 

o 

II)  Tie  rod 

Fitting  Inspection 

0 

On  Board 
COR 

o  o  o 

o  o 


Remarks 


No.  Inspection  Item 


Kind  of  Tesl  ot 
Inspection 


In  Shop  On  Board 
C  O  R  C  O  R 


Shafting  and  Ptopeller 

1)  Intermediate  draft  Final  Inspection 

2)  Propeller  shaft  Final  Inspection 


3)  Propeller 


4)  Stern  lube 
beating 


S)  Shafting 


Face-up  Inspection  o 
of  cone  patt 

Static  balancing  lest  o 

Final  Inspection  o 

Fitting  Inspection 

Final  Inspection  o 

Fitting  Inspection 
(After  (Inal  machining) 

Checking  of  propeller 
shaft  position 

Sighting  Inspection 

Alignment  Insp. 


o  q  o 


o  o  o 


o  o 


o  o  o 


6)  Stern  tube  seal  Tightness  test 

7)  Coupling  reamer  Final  Inspection 

bolt  and  nut 


3.  Aua.  Holler 
I)  Safely  valve 


Walking  lest 


2)  A.C.C.  and  F.W.C.  Safety  device  test 

ivilem 


o 

o 


o  o  o 
o  o  o 

o  o 


Remarks 


With  propeller 


By  wear  down 
gauge 

> 

jack  up  insp. 
may  be  applied 

Before  launching 


! 
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tiihm 


1 


! 

1 


Kind  of  Test-  or 

In  Shot 

On  lloatd 

No. 

In'iiouinn  Item 

Inspection 

£  0  K 

COR 

Remarks 

3)  Aux.  boiler  A 

llyd.  test 

o 

Water  lube  ; 

related  equip* 
men!  after 

boiler  only  j 

t 

assembling 

Overhaul  insp. 

o 

0  o 

After  sea  trie!  ! 

4. 

Exh.  Gas  Economizer  llyd.  test 

o 

After  assembling  1 

Working  lest  of 
safety  vatve 

o  o  o 

i 

i 

1 

5. 

Electric  Generator 

1)  Generator  Diesel 

Working  test 

O  0 

O  O  0 

j 

engine 

Safely  device  lest 

0  o 

0  o  o 

\ 

! 

i 

Fitting  inspection 

0  o 

Deflection  leading  i 

t 

Overhaul  insp. 

o 

j 

2)  Emergency 

o 

O  0  o 

• 

generator 

Safety  device  test 

0 

0  o  o 

i 

• 

6. 

Moto.  Driven  Fump 

l 

! 

i 

1)  Cooling  sea  water 

Running  test 

O  0 

pump 

Overhaul  Insp. 

0 

Fitting  Insp. 

0 

» 

Working  test 

o 

i 

i 

2)  jacket  cooling 

Running  test 

0  0 

i 

fresh  water  pump 

Overhaul  Insp, 

o 

i 

Fitting  Insp. 

o 

i 

Working  test 

o 

3)  Piston  cooling 

Running  test 

o  o 

fresh  water  pump 

Overhaul  Imp, 

o 

Fitting  Insp. 

d 

* 

i 


No,  Inspection  Item 

4)  Reserve  cooling 
wttei  pump 


5)  L.O.  pump 


6)  Ballast  pump 


1,  Alt  Compiessof 

I)  Main  air 
compressor 


2)  Auk.  air 
compressor 


Kind  of  Test  or 
~  Inspection 

Working  test 

Running  test 

Overhaul  Insp. 

Fitting  Insp. 

Working  test 

Running  test 

Overhaul  Insp. 

Fitting  Insp. 

Working  test 

Running  test 

Overhaul  Insp. 

Fitting  Insp. 

Working  test 

and  Air  Reservoir 

Air  charging  test 
Overhaul  Insp. 
Safety  valve  lest 
Safety  device  lest 

Air  charging  lest 
Overhaul  Insp. 
Safety  valve  lest 

Safety  device  test 


In  Shop  On  Board  I 
C  O  3  COR.  Remarks 


o  o  | 
o 


O  o  I 
o 


o  0| 
o 


o 

o 

o 

a 

o 

o 


o  o  o  o 

o  o  o  o 
o  o  o  o 

o 

o  o  o 
o  o 


P-10 
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No.  Inspection  Item 


Kind  of  Test  or 
Inspcclion 


3)  Main  air  reservoir  llyd.  lest 


4)  Aux.  air 
reservoir 


8.  Ileal  Exchanger 


Safely  valve  lest 
llyd.  teat 


Safely  valve  test 


1)  Jacket  cooling  llyd.  lest  and 

fresh  water  cooler  final  Imp, 

2)  Piston  cooling  Dn. 

fresh  water  cooler 

3J  Aux.  condenser  Do 


In  Shop  On  Board 
C  O  R  C  O  R  Iteniarka 


In  scope  of 
rule  requirement 


4)  l-'ced  water  healer  Do. 


In  scope  of 
rule  requirement 


3)  Lub.  oil  A  I 

F.O.  heater 

Mlsc.  Aux.  Machinery 

1)  Frctli  water  < 

generator 

2)  Oily  water  < 

separator  < 


Capacity  test 


3)  Oil  purifier 


Operation  test  of 
discharge  valve 

Running  lest 

Safety  device  test 

Operation  test 


4)  Overhead  crane  Running  test 


3)  Work  shop 
machine 


Operation  test 
Operation  test 


6)  Incinerator 


Safety  device  test 


No.  Inspection  Item 


Kind  of  Test  or 
Inspection 


On  Board 
COR 


Remarks 


Operation  test 

7)  Aux.  machinery  Operation  test 
automatic  device 

10.  Others 

* 

1)  Valve  (Group  I  Hydrostatic  test  ° 
specified  by 

classification  rule) 

2)  Eire  extinguisher  General  Intp. 

3)  Emergency  gear  Working  tett 
system 

4)  Tanks  (In  engine  Hydrostatic  lest  o 
room) 

Cleaning  Intp. 


5)  Sparc  A  tool  Checking  and  intp. 

II.  Tipe 

I)  l-'.O.  pipe  line  Hydrostatic  test  o 


2)  Heating  coll  In  Hydrostatic  lest  » 
tank 

3)  Bilge  line  Suction  lest 

4)  Foam  fire  cxtlng  Blow  test 
utdiing  line 

5)  Steam  smothering  Operation  test 
line 

6)  Hydraulic  oil  pipe  Hydrostatic  lest  o 


7)  Starting  air  line  llyd.  lest  o 

8)  Aux.  boiler  feed  llyd.  test 

water  discharge 
line 


o 

o 

In  scope  of 
rule  requirement 

o  o 
o  ,o 

o  L.O.  A  F.O. 

cleaned  oil  tank 

o 

o  In  scope  of 

rule  requltemen 

o  o 

o  o  By  sea  water 

or  air 

I 

o 

o  In  scope  of 

rule  requlrcmer 


o 
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Kind  uf  Test  or  In  Shop  On  Board 

No-  Inspection  Hem  Inspection  £  O  R  C  O  R  Remarks 

9)  Boiler  blow  off  Ilyd.  test  o 

line 

10)  Exluusl  gat  Ilyd.  test  o 

healer  circulating 
water  line 


ire* 


f  f  n  n  9  nutfrxtr 


t  electric  part 

Kind  of  Test  oi  In  Shop  On  go*!l  _ 

Illy - -r— -  r  o  R  COR  Remailo 

Nu.  Inspection  Item  Inspection  - *  - 

I.  A.C.  Generator  Temperature  rise  o  o 

test 

Cliaraclcristic  test  o  ° 

Over  current  test  o  o 

Over  speed  test  °  ° 

Insulation  teslst  o  o  o  o 

lest 

High  voltage  tell  o  o 

Operation  lest  o  o  o 

2.  Traniroitner  Tempeiature  rite  o  o 

test  t 

Insulation  resist  o  o  o 

test 

High  voltage  test  o  o 

Operation  test  ° 

3.  Main  iwllchboard  Temperature  rise  o  o 

test 

Insulation  resist.  o  o  o 

test  j 

High  voltage  test  o  o  (  , 

Operation  test  ®  o  o  j 

Safely  device  test  o  o  o  o  o 

4.  Motor  for  aux.  machinery 
and  control  gear 

I)  Molof  of  100  KW  TempeialUt*  *t*«  0  °  KilnS!  ilS 

and  over  Ifor  lesl  BV.  lOKWAov. 

essential  Service) 


insulation  teilsl 
lesl 


o 


o 


0 
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m  i  niimi  ma.t.1  *,  juatmonaanucjs'  i 


Kind  of  Test  or 

In  Shop 

I  On  Doitd 

trim!  of  Test  or 

In  Shop  C 

In  Doatd 

Inspection  Item 

Inspection 

C 

O  R 

C 

0  R  Remark* 

No.  Inspection  Item 

~  Inspection 

C  O  R  C 

:  o  R. 

High  voltage  lest 

0 

0 

1 

3)  Echo  sounder 

Opetallon  lesl 

o 

2)  Motor  lets  than 
100  KW  ffnr 

Tern  petal  ute  rise  lest 

o 

o 

t 

4)  Electric  ship  log 

Opetallon  lest 

O 

essential  service) 

Insulation  resist  lest 

High  voltage  lest 

o 

0 

O  l 

1 

A  under  water  log 

5)  Radar 

Opetallon  test 

O 

o 

q, 

3)  Sluter  (for 

Insulation  resist  lest 

o 

o 

o  : 

6)  Gyro  compass  A 

Opetallon  lest 

O 

essential  seivice) 

auto  pilot 

High  voltage  lest 

o 

0 

1 

7)  Engine  order 

Operation  lest 

O 

Operation  test 

0 

o 

telegraph 

Accessories  of  Motor 

• 

8)  Steam  A  air  horn  Opetallon  lest 

0 

1)  emergency  stop 
for  motor 

Operation  lest 

0 

o 

|  9)  Rudder  angle 

1  Indicator 

Calibration 

0 

10)  Ref.  chamber 
emergency  calling 

hell 

Opetallon  tell 

0 

2)  Alarm  system  for  Ofttralion  test 
essential  machinery** 

® 

0 

motor 

Opetallon  lesl 

* 

0 

t  II)  Public  addtessor 

3)  Sequential  starting  Operation  test 

® 

0 

system  motor 

12)  General  alarm 

Opetallon  lest 

0  O 

4)  Automatic  dung¬ 
ing  system  for 

Operation  lest 

® 

o 

|  13)  Engincci’i  abrm 

'  device 

Opetallon  tell 

©  o 

essential  service 

machinery 

14)  COj  release  alatm  Operation  lesl 

o  0 

3)  Automatic  stall  A  Operation  lest 

0 

13)  I'ite  abrm 

Operation  lesl 

®  O 

slop  for  water,  oil 

A  air  controlling 
machinery 

'  16)  Electric  dock 

Operation  lest 

0 

61  Alarm  system  for 

Operation  lest 

17)  Extension  alarm 

Operation  let! 

a  o 

0 

0 

steering  gear  motor 

18)  M/E  control 

Operation  teal 

©  < 

>  ®  o 

console 

Radio  nautical,  Interior 

Communication  and  Control 

19)  Engine  monitor 

Operation  lest 

©  ' 

0  0  o 

Equipment 

A  data  logger 

1 

1)  Radio  equipment 

Insublion  resist,  lest 

o 

\ 

0 

o 

7.  Lighting  Equipment 

I  ’ 

1 

I 

Opetallon  teat 

0 

o 

O  0 

1)  1'lcdrlc  navlga- 

Opetallon  lesl 

0  0 

2)  Direction  finder 

Calibration 

0  0 

lion  tight 

I 


Remarks 


f.17 


F-S3 


i 


4.  automatic  and/or  remote  control  equipment 


Kind  of  Tcil  of 

No.  Inspection  Item  Inspection 

2)  Signalling  ind  Warning  tight* 

(1)  Anchor  light  Operation  teat 

* 

(2)  Not  under  Operation  teat 
command  light 

(3)  Morse  signal  Operation  lest 
tight* 

(4)  Portable  day.  Operation  lest 
*  light  signal  light 

(3)  Mlsc.  signalling  Operation  test 
A  warning  tight 

3)  Geneial  lighting  ' 

(1)  Emergency  Operation  tell 
and/or  battery 
light 

(2)  Boat  light  Operation  test 


In  Shop  On  Board 
tTOR  COR  Remark* 


I 


o  o 


o  o 


o 


o  o 


o 


o  o 


O  0 


I 
I 
I 

No.  JnipccUon  llcm 

|.  The  main  engln.  and  It*  «**nllal  lualUatto* 

2.  Auk.  boiler 
•  3.  I.lecl lie  generating  plant 

4,  l-uel  oil  system* 

J,  Bilge  system* 

6.  Daltast  system* 

7.  Deck  machlncrlel 

I,  Remote  reading  Icontrol)  equipment  for  Itafl, 
trim  and  heel 


On  Board 
COR 

®  o  o 

®  o  o 

®  o  o 

0 

O  o 

* 

I 

ft 

o 


Remark* 


5 


Inspection  liens 

The  luifice  of  special  palnl  In  link  baf< 
Itmovtl  of  scalfotdlng 

The  wtface  of  final  coaling  for  oulilde 
bottom  rhetl  «t  Clnal  docking 

Sea  chert  before  being  ckned 


CT> 

4* 
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APPENDIX  G 

STANDARD  &  TOLERANCE  FOR  KEEPING  HIGH  ACCURACY  AT  IHI  AIOI  SHIPYARD 


STANDARD  AND  TOLERANCE 
FOR  KEEPING  HIGH  ACCURACY 
AT  IHI  AIOI  SHIPYARD 


*Standard  at  each  shop 

*Standard  for  maintenance  and  check 
of  facilities  and  instruments 


Prepared  by 
IHI 


G-l 


The  Activities  For  Accuracy  Control 
At  IHI  AIOI  Shipyard 


February  1,  1979 
IHI  Engineering  Group 
Ref.  No.  HE010 
M.  Hatake 
K.  Chikara 


The  activities  for  keeping  high  accuracy  as  a  part  of  quality  control  have  been 
performing  at  every  shipyard  of  IHI.  The  AIOI  Shipyard  has  been  developing  an  ad¬ 
vanced  Accuracy  Control  by  the  well  organzied  group  which  leads  the  production 
people  and  the  organization  of  production  field.  It  shall  be  considered  one  of 
the  best  ways  to  introduce  the  actual  activities  at  the  AIOI  Shipyard  as  a  model  at 
which  the  activities  here,  Livingston  shall  aim. 

The  following  two  (2)  methods  have  been  taken  at  the  AIOI  Shipyard: 

(1)  Regular  Control 

This  method  is  applied  to  the  accuracy  control  for  pieces  of  ship's  hull  and 
the  facilities  such  as  NC  Burning  Machine,  Flame  Planer  and  Welding  Machines, 
and  the  Sampling  Check  Method  is  usually  taken  by  the  field  workers  and  the 
results  are  analyzed  by  the  control  chart.  The  standard  and  tolerance,  present¬ 
ed  in  the  following  pages,  are  involved  in  this  category. 

(2)  Special  Control 

This  method  is  applied  to  the  actual  ship  according  to  the  manuals  which  are 
specially  prepared  for  the  vital  points. 

The  data  for  this  control  are  measured  by  the  members  of  the  Accuracy  Control 
Engineering  and  sometimes  by  the  field  workers,  and  this  data  is  accumulated 
arid  analyzed  to  take  the  suitable  action  for  the  next  unit  and  the  next  ship. 

The  AIOI  Shipyard  gets  a  good  result  by  combined  use  of  the  said  two  (2) 
methods . 


G-2 


SHOP 


ITEMS 


ALLOWABLE 

TOLERANCE 


ting 

(Section  ) 


e  >  +  1.5/6 


♦Check  line  for  gas 
cutting  of  angles  (af 
ter  marking) 

♦Check  line  for  gas 
cutting  of  angles  (af 
ter  cutting) 


♦Length  of  angles  (af  e  *=  +  1.5 
ter  cutting) 


(Internal  Member)  *Normality  after  gas  2/1500 
cutting  (Right  Angle) 

♦Check  line  for  gas 
cutting 


♦Length  after  gas 
cutting 

♦Width  after  gas 
cutting 


e  *  +  3 


e  =  +  3 


(Flat  shell  plate 
flat  plate) 


8  pc/day 
(piece/day) 

5  pc/day 


5  pc/day 


5  pc/day 


Bendin 


Do  ’ 


5  pc/day 

2  pc/week 

5  pc/day 
2  pc/week 


♦Length  of  frames  aft¬ 
er  beading  e  «  +  1.5/32"  5  pc/day 

♦Straightness  of  inver  e  »  +  3/32"  5  'pc/day 

ted  straight  line  of 
frames  after  bending 


♦Round  gunwale  plate  &  e  =  +  l/8"  All 
Bilge  plate 

♦Setting  degree  of  te-  e  =  +  l/4"/2"  All 
mplate  — 

♦Discrepancy  between  , e  =  +  l/4" 


♦Discrepancy  between 
template  and  end  of 
plate 


G-3 


2 


Bending 


STANDARD  AND  TOLERANCE  FOR  A.C.  AT  IHI  AIOI  SHIPYARD 


FREQUENCY 
OF  MEASUR¬ 
ING 


5  pc/day 
5  pc/day 


8  pc/day 
8  pc/day 
8  pc/day 


hem 

ALLOWABLE 

TOLERANCE 

♦Height  of  sight  see¬ 
ing  line 

e  =  ±  1.5/16" 

♦Discrepancy  of  sight 
seeing  line  between 
templates  and  thread 

e  =  ±  l/4" 

♦Positioning  of  stiff¬ 
eners  (FB.  BKT)  on  a 
web  plate 

e  =  +  1/32" 

♦Positioning  of  face 
plate  to  a  web  plate 
(keep  shift  dimension) 

e  «  +  1/32" 

♦Flatness  of  sub  after 
sub-assembly 

e  =  *  l/8" 

(LS  31'  14") 
-e~=  +  1/4" 

(L  .31'  14") 

♦Fitting  angle  of  sti¬ 
ffeners  to  a  web  plate 

e  =  +  3  deg. 

♦Deformation  of  sub¬ 
unit 

e  =  +  l/4" 

♦Shift  dimension  betwe-e  =  +  1.5/32 
en  skin  plates  and  fr¬ 
ames/girders 

*Shif t  dimension  betw- i e  =  +  1.5/32" 
een  skin  plates  and  tr  j 
ans.  web/floors  I 

I 

♦Fitting  angle  between ;  e  *=  +  5/1500 
trans.  web  and  skin  pl4 


♦Fitting  angle  between  e  *  +  l/8" 
frames  and  skin  plates  at  the  top) 

♦Level  •  e  «  +  l/4" 

♦Perpendicularity  che-  e  =  +  l/l6" 
ek  by  a  plummet  jlat  the  end  poi: 


♦Flatness  of  a  unit  !e  =  +  l/V'A. 


8  pc/day 


j5  pc/day 
5  pc/day 
5  pc/day 
5  pc/day 


f)  All 
# 

20Z 


REMARKS 


JL 


thread 

positi 


TTTT 


Assembly 

Marking 


i  Assembly 


Gas  Cutting 


'Length  of  plates 

Width  of  plates 

e  =  +  1/8" 
(curved) 
e  =  +  1.5/16" 
(plane) 

ill 

ill 

^Diagonal  lenght  of 
jlates 

(squareness  check) 

AL  =  +  1/4"  • 
(curved) 

«  +  1/8" 
(plane) 

ill 

♦Marking  lines  by  hand 

e  <=  +  1/8" 
(curved) 

4  units/ 
2  days 

♦Straightness  of  plate 
edge 

e  =l/l6"/L 

207. 

♦Width ' of  corrugate 

e  =  1.5/16" 

All 

Height  of  corrugate 

e  «  1/16" 

All 

Normality  of  corrugate 

e  =  1.5/16" 

All 

♦Check  line  for  gas 
cutting 

• 

e  *=  +  1/32" 

5  pc/day 

♦Depth  of  bevel 

e  =  +  1/32" 

5  pc/day 

♦Bevel  Angle 

e  =  +  2.0  deg. 

5  pc/day 

♦Straightness  of  plate 
edge 

J 

e  »  +  1.5/32" 

I 

201 
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STANDARD  ARP  TOLERANCE  FOR  A.C.  AT  TKT  ATOI  SHIPYARD 


SHOP 


ITEM 


TOLERANCE 


(FREQUENCY 
OF  MEASURE- 
ING 


REMARKS 


ERECTION 


Bottom  Shell 


♦Positioning:  (Length  j  e=  ±  l/8" 

wise) 

Measure  on  the  check 
points  on  berth 

♦Positioning:  (Heightj  e  **  *  l/4" 
Measure  at  the  most 
forward  frame  (  2 
points)  * 

♦Level:  (Between  left  |  e  =  ±  l/U " 
side  and  right  side) 

Measure  on  the  points 
at  forward  edge 

♦Positioning:  (Betwe-  i  e  =  a  l/8" 
en  left  side  and  right] 
side)  Measure  at  the 
forward  butt 

I 

♦Connecting  part  be-  e  «  ^  1/8" 
tween  units :  Check  tfcje- 
bevels  at  seams  and 
butts 


♦Discrepancy  of  ship'sj 
center 


e  •  *  1/8" 


6-6 


starting 
unit  only 


(All  Unints 


All  units 


(All  units 


All  units 


All  units 


By  gauge 


Pay  attention 
to  twist 


Plum  down  to 
the  base  line 
on  berth 


Measuring  by 
transit 


) 


STANDARD  AND  TOLERANCE  TOR  A 


5 


SHOP 

ERECTION 
Side  Shell 


> 


t 


■  C.  AT  THI  AIOI  SHIPYARD 


ITEM 


] 

OLER&NCE 

gjjjgjjg 

REMARKS 

±  1/8" 

All  units 

Iheck  frame 
-pace 

X  1/8” 

All  units 

Iheck  the  bevel 

±  1/4" 

All  units 

Plum  down  from 
the  top  or  me- 

asuring  by  -tr¬ 
ansit 

±  1/8" 

All  units 

Check  the  he- 

- 

ight  of  T.BHD 

X  l/8» 

All  units 

• 

* 

-  • 

* 

- 

* 

» 

i 

1 

• 

• 

t 

* 

1 

f 

★Positioning:  (Length  1  e  * 
wise) 

Arrangement  of  butt 
between  bottom  shell 
and  side  shell  - 

★Level:  (Lengthwise)  j  e  = 
Check  at  the  upper 
block  end  'seam 

★Perpendicularly:  |  e  = 

Measure  at  the  for¬ 
ward  butt 


★Positioning:  (Height)] 
Check  the  gap  between 
units  at  side  shell 

★Connecting  parts  be-  i  e  = 
tween  units:  Check 
the  seams  and  butts 
f  bevels) 


G-7 


_ STANDAJ 

l 

SHOP 

I 


ERECTION 


Grandly  Assembled 


(Stern  Part) 


AND  TOLERANCE  For  A  C.  AT  IHI  AIOI  SHIPYARD  _ 5 


ITEM 

TOLERANCE 

FREQUENCY 

OF  MEASURE- 
ING 

REMARKS 

*Positioning:  (Length 

£  =  ±  1/8” 

All  units 

Measure  on  the 

wise) 

rudder  center 

Of  Upper  gud- 

geon 

Measure  at  afterend 

frame 

Positioning;  (Betweeni 

e  *  *  1/8" 

4111  units 

Arrange  with 

left  and  right) 

center  girder 

at  stern  frame 

Fix  on  the  center  line 

of  stern  frame 

.  .  - 

Positioning:  (Height 

e  *  +  1/4" 

4111  units 

Measure  the 

Check  the  distance  be 

dimension,  from 

tween  flats 

* 

upper  gudgeon 

3  the  flat 

Connecting  parts  be- 

e  «=  x  l/4" 

4111  units 

tween  units:  Check  the 
bevels  of  seams  and 


butts.  Check  the  con¬ 
necting  pares  to  shell 


I 

i 

i 

i 

s 


G-8 


SHOP 


ERECTION 


AT  IHI  AIOI  SHTPYAftn  ' 


TOLERANCE 


♦Position  of  butts  anc  e  =  ^  l/4” 
vails  (Lengthwise) 

♦Positioning:  (Width  e  *=  ^  l/4" 
wise)  Relative  positi¬ 
on  to  the  Chip's  cen¬ 
ter  line 

♦Positioning:;  (Height)  e  =  ^  l/8" 
Measure  the  dimension 
between  decks 


♦Level:  (Lengthwise 
and  Widthwise) 


♦Connecting  parts  be¬ 
tween  units:  Check  th 
feet  of  walls  and  be¬ 
vels  at  butts  and  sea: 
of  walls 


e  -w  *  JL/4-"  . 


±  1/8" 


REMARKS 


11  units  I  Check  frame 


.11  units  Check  bevel  at 
‘deck'.s  seam 


li  units  Pay  attention 
to  finish  cut 
at  wall  joint 


Check' the  mu- j 
ghness  of  the 
deck  -plate 


1  units 


Check  the  twist 
and  unalignment 
at  walls 


G-S 


8 


STANDARD  AND  TOLERANCE  FOR  A  C.  AT  THI  ATOI  SUTPVAnn 


SHOP 


ITEM 


TOLERANCE 


[FREQUENCY 
OF  MEASURE- 
IING 


ERECTION 


♦Positioning:  (Length 
vise)  Check  the  posi¬ 
tion  of  front  vail 


a  o  *  1/4" 


All  units 


Super  structure 
(Grandly  assembl¬ 
ed)  .  j 


REMARKS  , 


Check  the  easy 
continuity  at 
front  vail  . 


♦Positioning:  (Width 
vise)  Relative  posi¬ 
tion  to  the  ship's 
center  line 


e  =  ±  1/8" 


{All  units 


Check  the  easy 
continuity  at 
side  vails* 


♦Positioning:  (Height; 
Measure  the -dimension 
betveen  decks 


(All  units 


Pay  attention 
to  finish  cut 
at  vails 


♦Connecting  parts  be¬ 
tveen  units:  Check  un 
alignment  at  the  feet 
of  vails 


e 


(All  units 


[Pay  attention 
[to  alignment 
vidth 


G-10 


AT  IHI  AIOI  SHIPYARD 


TOLERANCE 


♦Positioning:  (Length  e  =  *  l/8" 
vise) 

Alignment  between  a 

Curved  Shell  Unit  butt  at  bottom  shell 
unit  and  a  butt  at 
side  shell  unit 


REMARKS 


All  units  I  Check  frame 


♦Level:  (Lengthwise) 
Check  at  the  iipper 
block  end  seam 


fll  units  Check  the  be¬ 

vel 


♦Positioning:  (Width)  j 
Check  the  dimension 
from  the  ship ' s  cente: 
line 


♦Positioning:  (Height)  e 
Check  the  gap  of  up¬ 
per  end  seams  between 
units 


Ml  Units 


±  V8" 


Ml  units 


Plum  down  to 
the  base. lines 
(center  line 
etc.)  marked 
on  the  berth 
(dr  bfr  transit 


Check  the  re¬ 
lationship  vi 
.  the  height  of 


♦Connecting  parts  be-  i 

tween  units.  i  e  *=  *  l/8" 

♦Discrepancy  of  ship's  e  *  ±  l/8" 
center  *  I 


Ml  units 

Ml  units  IMeasuring  by 
•{transit 


STANDARD  AND  TOLERANCE  FOR  A..C.  AT  IHI  ATOI  SHIPYARD 


10 


SHOP 


ITEM 


TOLERANCE 


FREQUENCY 
IOF  MEASURE- 
ING 


REMARKS 


ERECTION 
T.  BHD 


Positioning:  Align¬ 
ment  of  plates  of  T. 
BHD 

*Level :  Check  at  the 
both  end  point  of 
upper  end  seam 

*Perpendicular : 

Check  at  the  outside 
stiffener 

*Positioning:  (Width 
Check  the  dimension 
from  the  center  line 
marked  the  bottom  sh 
ell 


♦Connecting  parts  be 
tween  units:  Check  the  £ 
bevels  at  seams  and 
butts 

♦Positioning:  (Height 
Check  the  relations 
of  upper  end  seams  be 
tween  units 


e  =  1/3  *  t2 


e  *= 


±  i A" 


e  =  ±  1/4" 


e  ■  =  +  1  /  8 


±  1/8” 


±  1/4" 


All  units 


All  units 


— 

t*it2 
heck  the  be¬ 
vel 


1  Plum  down  fro 
the  top  (or 
by  transit) 


All  units 


All  units 


All  units 


Check  the  al¬ 
ignment  .  at  the 
H.GIR 


G  1  2 


STANDARD  AND  TOLERANCE  FOR  A.C  AT  IHI  AIOI  SHIPYARD 


SHOP 


ITEM 


11 


TOLERANCE 


FREQUENCY 
OF  MEASURE- 


REMARKS 


ERECTION 


L.  BHD 


*Positioning:  (Length 
wise)  Shift  dimension 
at  the  butt  between 
the  L.  BHD  and  the 
bottom  shell  unit 

Level:  (Lengthwise) 
Check  at  the  upper 
and  seam  .  : 

Perpendicular:  Chec;] 
at  the  for-end  frame 
of  the  unit . 


*positioning:  (Height; 
Check  the  gap  at  the 
upper  end  seam  betwee*rj 
units 

Connecting  parts  be¬ 
tween  units:  Check  thej 
bevels  at  seams  and  Bui 
tts 


e  as  +  i-l/4" 


e  =  «■+  1/8" 


±  iA" 


d  e  =  +  1/8" 


±  1/8" 


All  units 


Check  the  fr- 
me  space 


All  units  Check  the  be¬ 
vel 


.11  units 


All  units 


All  units 


Plum  down  ' fron 
the  top 


Check  the  re¬ 
lationship 
with  the  height 
of  T.  BHD 


1 
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_ STANDARD  AND  TOLERANCE  FOR  C.  AT  IHI  AIOI. HSHIPYARD  12 _ 

I  FREQUENCY= 

SHOP  ITEM  TOLERANCE  OF  MEASURE-  REMARKS 

ING 

ERECTION  *Positioning:  (Length  e  =  +  1/4"  All  units  Check  the 

wise)  Check  shift  di-  rrame  space 

Upper  Deck  mension  at  butts  be¬ 

tween  upper  deck  and 
side  shell/L.  BHD 

*Positioning:  (Width)  6  =  +1/8  All  units 

Check  the  relationship! 
with  the  ship's  cen¬ 
ter  Line 

♦Connecting  parts  be-  e  =±1/8"  All  units 

tween  units :  Check 
the  bevels  at  seems 

l  and  butts  i 


STANDARD  AND  TOLERANC 


ERECTION 


A.C.  AT  IHI  ATOI  SHIPYARD 


TOLERANCE 


★Positioning:  (Lenght  e  =■+  1/4" 
■wise) 

Check  the  shift  dim¬ 
ensions  and  bevels  at 
the  butts  between  the 
deck  and  shell  plates 
/t.BHD 

★Positioning:!  (Width)  e  =  +  l/4" 
Cheek  the  relationship  *” 
with  the  ship's  center 

★Level:  (Transverse)  e  -=  +  JL/4" 
Check  the  knuckle  at 
the  pillars  and  BHD 


★Positioning:  (Height) |  e  =  +  3/8" 
Check  the  height  at  thh  . 
pillars  -and  BHD  | 


★Connecting  parts  be-  e  =  +  l/8" 
tween  units:  Check  the 
bevels  at  seams  and  buj 
tts  i  .  . 


Ill  units 


REMARKS 


Check  the  frami 
space 


M1‘  tmits 


Plum  down  from 
the  top  of. the 
upper  deck 


All  units  Check  the  stra¬ 
ta  ess  both  at 
pillars  and  .  j 
BHD 


11  units 


Iheck  the  con¬ 
nection  to  oth¬ 
er  pieces. 


SHOP 


ITEM 


TOLERANCE 


REMARKS 


ERECTION 


Grand  Assembly 
With 

Stem  Frame 


♦Positioning:  (Length 
wise) 

Check  the  dimension 
from  the  after  end  of 
Main  Engine  to  the  af 
ter  end  of  the  Boss 

♦Positioning:  (Tran¬ 
sverse)  Check  the 
center  line  of  the 
ship  from  upper  gud¬ 
geon,  lower  gudgeon 
Zo  the  center  line  on 
the  berth 


♦Sight  seeing  of  the 
shaft ' center :  Marking 
the  center  at  the 
3  points  on  T.  Top 


e  =  +  3/8" 


FREQUENCY 
OF  MEASURE- 
ING 


Shaft  length 


e  =  +  1/8" 


(Transverse) 
+  1.5/16 
Height 
+  1.5/64" 


♦Plum  down 
from  upper  ! 
gudgion  to  lo¬ 
wer  gudgeon 
~  Plum  down  fr¬ 
om  lower  gud¬ 
geon  to  the 
berth 

Measuring  by 
transit 


♦Connecting  parts  be¬ 
tween  units: 

-Check  the  bevels  at 
seams  and  butts 
-Fitting  to  the  radius 
part  of  the  keel  plate 


e 


±  1/8" 


» 


STANDARD  AND  TOLERANCE  FOR  A.  C.  A.C.  IHI  AIOI  SHIPYARD 

BEQUENCY 

|  ITEM  I  TOLERANCE  jOF  MEASURE- 


REMARKS 


ERECTION 


Grand  Assembly 
At  Cant .  Frame 


*Positioning:  (Length  e  «  ±  lA" 
wise) 

Check  the  dimension 
and  bevels  at  the  but 


*positioning:  (Trans¬ 
verse) 

Check  the  relation¬ 
ship  with-the  ship's 
center 

* Rudder  center:  Check 
the  dimensions,  trans¬ 
verse,  and  lenghtwise 
with  the  upper  gud¬ 
geon 

*Rudder  center:  (Hei- 
g  h  t  ) 

Check  the  dimensions 
between  the  flat  top 
and  the  upper  gudgeon 

*Level : 

(Lengthwise)  . 

Check  at  the  top  on 
the  center  Line 


±  1/8" 


±  1.5/16" 


±  I/8” 


Check  the . fr¬ 
ame  space 


Check  the  con¬ 
tinuity  with 
the  forward 


Check  the  re¬ 
lationship  wit 
rudder,  center 
at  upper  gud¬ 
geon 

Dimension  from 
Che  steering 
gear  flat  top 

o  uppper  gud¬ 
geon  top 


STANDARD  AND  TOLERANCE  FOR  A, 


C.  AT  IHI  AIOI  SHIPYARD 


.IL 


SHOP 


ITEM 


TOLERANCE 


FREQUENCY 
OF  MEASURE- 
ING 


REMARKS 


ERECTION 

Grand  Assembly 
At  the  Bow 
Construction 


*Positioning:  (LengTH 
wise) 

Check  at  the  after 
and  frame,  with  plating 


e  «  +  1/4" 


down 


*Positioning:  (Trans¬ 
verse) 

Check  the-relation- 
ship  with  the  center 
line  on  the  berth 


e  =  +  1/8" 


Measuring  by 
transit 


*Positioning:  (Height;  e,=-l/4" 
Check  the  gap  at  the 
seams  between  the  uni • ; 
and  afterward  unit 

Connecting  parts  be-  e  *=  +  l/8" 
tween  units: 

-Check  the  bevels  at 
Seams  and  butt 
-Check  the  connection 
to  the  shell  plates 


Check  with  the 
eight  of  the 
longitudinals 


G-18 
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STANDARD  AND  TOLERANCE  FOR  A.C.  AT  IHI  AIOI  SHIPYARD 


ALLOWABLE  FREQUENCY 
ITEM  TOLERANCE  OF  MEASUR¬ 

ING 


★Check  accuracy 


REMARKS 


★Accuracy  Check:  After 
marking  a  square,  mea¬ 
suring  diagonals 

*Check  gas  kerf  compen 
sation 

★Check  the  discrepancy 
lof  positions  between 
|  the  marking  equipment 
|and  the  cutting  torch 

★Cheek  the  roughness  o: 
the  cut  surface 


★Width  after  gas  cut-  e  =  +  l/6A" 
ting 

*Roughness  of  cut  -sur 
face 

★Bevel  angle 


times/da; 


times/da 


times/da 
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APPENDIX  H 

SCHEDULE  &  PARTICULARS  OF  INSPECTION  &  TESTING  (BULK  CARRIER) 


ithiicawojimo.  Horimo  Knvy  Industrie*  Co.,  Ltd. 


*  >  ! 


U  E  N  B  It  A  L 

!  I 


|  |  .  ..  .  . 

,  ^  ;  •  |  |  •  *  I  •  •  •  *  *  I  i  •!•  •  •  •  I  i  ■ 

1.  All  inspections  und  tuats  nrd  to  bo  (jurriod  out  in  accordtinco  with  the  Rule  ol\ 

Lloyd's  HoglsLor  of  Shipping  (LHS)  and  othor  Rules  as  required  by  the  specification,  ; 
and  nluo  Illi'a  "Sl'AIS"  &  "QI331"'. 

2.  Ail  items  described  in  this  "Particulars  of  Inspection  ft  rusting"  to  ho  tested  und 
inspected  by  tho  Owner's  Supervisor  und  tha  application  to  bo  applied  to  the 

i  Owner's  Supervisor  by  the  duildur  injudvuuco.'  j  ,  ,  J  ,  .  ,  ;  ,  [  ,  ,  , 


I 

(Homurlis  «  To  bo  followed  tho  our  rof.jAK-019) 

•  •  •  ;  .  i  •  • 


1 


! 


1 


I*  MuLoriul  too  to  which  uro  required  by.  the  L(lt.S«  Rule  to  be  tasted  und  inspected  in  the 
presence  of  L.lt.S.  .surveyor  ana  m.»liers. 

i 

I  • 

<1.  #Uun  Uwnop's  Supervisor  is  iuconvoiiiquco  und/or  not  available  for  inspection  und 
lost  of  somo  i  loins,  tho  inspec lion  '  to  bo  observed  by  the  survoyor  of  society  und/or 
builder's  inspoutor.  Record  of  tlioso  items  wiil  bo  submitted  to  tlie  Owner# 

I 

3.  Until  the  arrival  and  residence  of  authorised  Owner's  Supervisor  at  1111  Aloi  Shipyard# 
Ail  inspections  mid  tests  for  any  item  of  which  work  has  been  started  shall  bo  left 
to  L.R.S#  Survoyor  und/or.  builder' s  inspector.  .Thu  result  of  which  if-passud,  , 


l  l 


(Remarks  l  To  bo  followed  the  our  ro 

!  !  ' 

>  1 
:  :  •  •  i 

•  !  | 
i  >  i 

.  AK-019) 

i  .  ! 

!  1 

1  I 

1 

i 

1 

•1 

< 

» 

i : . 

•  »  l 

i 

,  j 

! 

ii,;-! 

i 

1  i 

i  •  :  !  1 

•  -  •  .  •  j 

1  !  i  '  ! 

i 

f  1 
.  • 

‘ 

: 

:  !  •  '  i  '  1  1 

Ii  1  ;  i 

'  1 

i 

'  • 

!•  • 

i 

• 

• 

ishikewajime.  Hcrimo  Haavy  Industrial  Co.,  Ltd. 


JAJ.  b 


3C 

I 

W 


1  HULL  PAH'f  31101*  TEST  &  INdlUiCTItlN  If  KM  ; 


ITEM 

1  3  turn  frumo 

1)  Hauling  block 


2)  3 tern  frume  block 
(After  assembly) 


2  Huildor 

1)  Oun ling  block 

2)  Hmldor  block 


3)  Ituddor  Block 

I 

•  •  • 

*  * 

4)  Hud dor  pintle 

3)  Humtiur  boll  for  rudder 


■  i  ■  ■ 

•  ■  !  ,  •  :  :  ' 

KIND  OF  INSi'L'CTION 


I 


Muterlul  tost 

•tough  turn  final  inspection 

III 

i  •  >  • 

»  !  ■  • 


Internal  ‘inspection 


Air  tost  i  ! 

Final  inspection 


Material  tost 

Hough  turn  final  inspection 
Internul  Inspection 

•  i 

Air  test  • 

I  *  • 

i  Alignment  inspection f 

•  I  J  ; 

.  Mutoriul  .test  ’  ,  ;  ;  , 

•  ,  |  ’  |  • 

,  Final  inspection  .  j  j  j  j 

I  .  |  i  !  I  ;  !  i 

Mn  Ink*!  a  1  i 


Material  'test 

.  •  :  .  .  i  ! 

Final  inspection  ! 

Material  lust 
-Filllii _ ilia  pec  lion _ 


I 


WITNESSED  HI 
Lit  OV  1111 


0 

0 


0 


0  |  . 

0  O 
0  0 


0 

0 

0 

0 

0 


o 

0 


:  *o  ;o  : 

!  •  i  ;  ■ 

•  :  0  I  » 

0  0 
0 

_ U _ Q _ 


N 

0 

0 

0 

0 

ft 

0 

0 

0 

0 

ft 

0 

ft 

0 

ft 

_1L_ 


HEM.VilKS 


(With  stock) 


I  i 
•  . 


Horimo  Heavy  Industries  Co.,  ltd. 


az 

■P» 


iJLl 


ITEM 

6)  Rudder  ourriur 

3  Anchor  ft  mooring 

1)  Anchor 

2)  Anchor  chuin 

■  '  i  •  : 

3)  Hawser  • 

d  Dock  mnehinory 

1)  Hluurlng  gour 

2)  Windlass 

3)  Mooring  winch 

4)  Emergency  firo  jtump 

Ci iieo  winch  ( Delete  ) 

3  Hunt  ft  post 

6  Cargo  guar 

1)  Duck  ui-uno  (Revise) 

7  Hatch  cover  ! 

1)  Cargo  hatch  cover 


i  i 

i 


!  i 


KIND  OF  INSPECTION 

t 

l 

Final  inspection  t 

:  i-  , 


WITNESSED  UK 
LR  OW  IIII 


REMARKS 


Mnloriul 


•  i  |  • 

•  i  •  • 

I 


tost 


Proof  test  &  final  inspection 

Mutorial  tost  • 

i  |  J 

Proof  test  ft  final  inspection 

|  j  |  .  |  »  «  • 

Proof  tost }  i  :  -  • 


•  i 

•  i 


0 

0 


o  j  0 

»  . 


Shop  tost  ftfinul  inspection 
Shop  tost  ft  ovorhuul  inspection 
Shop  test  &  overhaul  inspection 

Shop  tost  ft  overhaul  inspection 

•  f 

♦  •  . 
j 

Pinal  inspection 

••'I  i  i : ;  M ! ;  ■ 

Final  inspection  '  ! 


0 

0 

0 

0 


0 

n 

# 


0 


0 


Pina 


.  I  ■  i  •• 
i !  i  •  j .  i . 

1  llisnnctinn  1  ! 


« 

0 

a 

0  i 


0 

0 

0 

0 

0 


i  i  •  >  ;  •  ;  , 

(Muf.  certificate) 

(At  no  loud) 

(At  no  loud) 

(At  no  load) 


i  : 

I  !  :  ' 


i  . 


ITEM 

fl  Accommodii tloii  ladder  &  winch 

9  Lifo  suving  equipment 
|)  Lite  bout 

2)  Uout  davit  &  winch 

3)  l.lfe  raft 

10  Vunll 

1)  Mochunl 

2)  Air  conditioner  (machine) 

11  llolrlliorutintf  plant  (machine) 


KIND  op  inspection 

Pinal  inspection  ;  ’ 

. 

Shop  test  &  finnl  Inspection 
Load  tost  &  final  Inspection 


fe  raft  ' 

*  I  |  I  i 

lalton  *  «lr  .  j  j  1  j  |  j  !  !  •  •  !  | 

chunleul  v«..UI»tor  l»n  l””‘  I 

♦  .  _ i  1  M 


I 


Shop  tost  «t  final  Inspection 
Shop  tost  &  final  Inspection 


WITNESSED  DY 
LIl  OW  I»1 

.  0  . 


0 


0 


0 


REMARKS 


:  1  1 


1  I 


(UK  cortlflcato) 


1  •  •  . 

(Mat.  roeord  only) 


1  ! 


•  I  •• 


1  i  !  I 


i  ! 

11  HULL  l1  A  111’  ON  UOAllU  TEST  Ik  INSPECTION  ITEM  .  ;  j 

-  .  .  •  •  •  t  • 

•  * 
t  I  • 

I  YUM  KIND  01'  INSPECTION 

!  • 

1  Hull  stuol  construction 

t 

1)  Hull  steal  blocks  1'lnul  Inspection  ‘ 

2)  funks,  Ourgo  hold  ft  void  spucos  Intornnl  inspection 

3)  Tonka ,  Ourgo  hold  ft  Void  apncoa  Hydraulic  teat  ; 


d)  T nnks,  Cargo  hold  ft  Void  spaces  '  I'lnnl  inspection 
3)  llulkhoud,  Ducks  ft  Accos  holes  '  Hose  tost 


b)  llufrlgumtlng  churabor 

2  Hull  outfitting 

1)  1.1  f o  boat  with  davit 

2)  Mlscellunoous  davits 

3)  Duck  arena  ft  boom 

<|)  Duck  inuchinu 

(1)  kind  less 

(2)  Mooring ‘winch 
CatSo  winch  (Delete) 


!  ;  • 

flooding  tost 

t 

•  '  «  • 

I  •  j 

f  »  ( 

Load  ft  hundling  test 

!  •  •  ;  :  .  i 

!  Loud  ft  handling  tost 

!  '  i 

,  Loud  ft  handling  test 

•  •  :  « 

•  .  :  :  •  I 

Anchoring  teat  ' 

j  •  *  j  » 

!  Operation  tost  |  j 

i  •  • 

=  i  I  ; 

'  -  Working  test)  |  j  . 


a. 


5)  Muuhunluul  ventilulor 


6 


WITNESSED  BY  ,  , 

Lit  OVf  111!  ItEMAItKS  j  . 


0  If  0 


’  0  0  0  ’ 

t 

000  (lncludo  air  tost) 

i  i 

•  ‘  •  0  0 

» 

0  #  o 

I 

o  #  0 

•  ;  •  •  •  : 

i  •  •  ■  .  •  •  * 

00  0  . 


0  0  0 


I 

I  I 


! 


0 


0 

0 


0 

0  (No  loud) 

•  •  i  ! 

•  •  * 


.  i  .  .  t 

0  ‘  0 


f 


rc 

i 


i 

5 

n 

<r 

t 


>  M 

SI* 

«> 

IT 

o 


< 

•< 

S’ 

a 

c 

* 


n 

e 


LX>  t 


• 

•  i 
♦ 

KIND ‘OF  INSPECTION.  J  | 

•  J  *  , 

1  '  :  . 

.  • 

WITNESSED  UI 

t 

UEilAltlls ' 

ITEM 

Lit 

OW 

1111 

!  i  i 

6 )  Air  eondl Honing  system 

«  t  I  *  *  • 

Working  teat 

• 

0 

u 

«  i 

1  i  • 

•  • 

7)  Kef,  .Machine  lor  rat.  provision 

Pruaauro  teat  oi  piping  (For  ref 

• 

0 

0 

on umber  >*  air  cuudi llunlng 
ay alum  ; 

provision  clntmbor) 

j  i 

Vacuum  test  '  !  * 

.  1  ... 

Cooling  tost 

; 

0 

0 

I 

« 

*  •  • 

. 

0 

0 

. 

Healing  test  (For  uir  con,  system) 

0 

0 

Oporulion  test 

0 

0 

insulation  test 

0 

0 

(For  ref;  provision  chamber) 

• 

8)  Accommodation  ladder 

llundling  tost  . 

1 

1  • 

* 

0 

.  o 

9)  Uulioy  4b  laundry  equipment 

•  • 

Working  test 

0 

0 

10)  Cargo  hatch  oovor 

lloso  tost  4b  operation  tost 

0 

0 

0 

• 

11)  Water  tight  lialcli  4b  dour 

lloso  test 

0 

0 

0 

, 

12)  8 ido  auulLlu  :  ! 

!  1  ;  -i  ; 

Hose  tost  i  .  ;  .  :  I  1 

.  '  •  :  •  1  1 

.  0 

.0 

« 

• 

!  <i 

;  •  i  I 

*  •  i 

1 

i  !  :  • 

!  •  : 

13)  Anchor  Ab-ohuln  cable  i 

•  •  «  •  . . 

identification  of  marking 

0 

•  • 

0 

t  * 

(Ueforo 

*  •  * 

instullati 

on 

1<|)  Emergency  1'lro  pump 

t  ...  .  , 

Working  test 

.  !  ,  :  . 

•  :  .  ■  t  :  ' 

0 

0 

0  . 

3  Others 

. 

, 

1)  Uutlom  iuapocllon 

Chock  '  I  '  ' 

; 

:  0 

0! 

0 

(before 

launching 

y 

»  •  1 

•  ;  : 

j  J  1 

»  .»  »  »  1  * 

,  •  !  «  i  i  ;  • 

flonsnroment  1,1  _ 

i 

i  ; 

1  t 

! 

4b  in  dry  docking) 

_ iLiiM-LiLilii _ : _ 

« . 

—XL 

_il _ 

_fl _ 

_ Lila  i  n  i:i!_ 

1  mini'll  1  n^j 

i 

^  f 

Ishikowtijime*  Harimo  Ktsvy  Industrie*  Co.,  Ui. 


'V  item 

!]  3)  Molded  depth 

I* 

;  4)  lira  1’  t  murk 

y 

«  5)  till ip's  nuino 

'i  6)  Pieobourd  mu r U 

► 

7)  Ii alining  experiment  &  ll({ht 
ua  i  util  do  to  Mil  iiu  1 1  on 

B)  Sou  trial 

9)  Legul  equipment 

10)  Accoimuodn lion  quurtor 

11)  I'uinllng 


kind  op  Inspection  i  :  ,  .  . 

!  t 

»  t 

Measurement 

Chock 

Murking  inspection 
Clio  ok 

Builder's  trial  &  official  trial 

Check  |  !  .  .  •  •  |  • 

I 

i  «  •  • 

Pinal  inspection 
Painting  inspection 


i 


WITNESSED  UI 

LR  OW  III!  REMARKS  ,  i 
0  0  0  (Before  luunching) 

000  (Dorore  luunching) 
0  0  (lie  To  re  launching) 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0 

0  0  (According  to  the 

lilies  ‘'giasi»M) 


Iihikowajimc.  Harima  Heavy  Industries  Co..  Ltd. 


lihikowajimo.  Harime  Heavy  industries  Co..  Ltd. 


3C 

I 


ITEM 


KIND  OP  INSPECTION 


i  j 


WITNESSED  Ut 
Lit  OW  IIII 


Disassembling  I  crunk  journal  boaring  ,  J  ; 
Dismounting  90'j6  of  fuol  injection  valvos  l'or  spruy  test 


0 

0 


2  Shafting  ft  propollor 

1)  Pro poller 

2 )  Propollor  uhul't 

3)  lutarmediuto  shaft 
'I)  Slum  luho  hoaring 

5)  Coupling  ruamur  holt  ft  nut 

e 

3  Auxiliary  hoilor 

<1  Exhaust  gas  ucoiioml xer 
3  Uiosol  gunurutor  ongino  .  . 

6  Compressor 

1)  Main  air  comprossor 

2)  Einurgoiioy  air  compressor 

7  Air  rusurvolr 

1)  Main  ulr  rusurvolr 


Pinal  inspection 

1  . 

Pinul  inspoction  .  . 

Puce-up  inspoction  of  cone  purt 


0 

0 

O 


Pinul  inspoction 
Pinal  inspoction 

Pinal , inspoction  !  0 

.  j  .  .  .  •  .  . 

Hydraulic  test  &  finul • inspection  0 
Hydruullc. lest  ft  final  inspection  0 


Loud  tost  ft  Bufoty  device  test 
'Overhaul  inspection 

i  '  * 

Shop  test  ft  overhaul  inspection 
Shop  tost,  ,  . 


0 

0 

0 

0 


•  *  (  i  ,  •  ' 

Hydruullc  test  ft  final  inspection  0 


0 

0 


0 

0 


0 

0 

0 

0 


i  i 

0 


0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 


_ Llqjl  I. 

IICMAIIKS  .  . 


(with  cone  gauge) 


(Maf .  record  only) 


i 


•* 1  4  tshikowajimo-  Honmo  Heavy  industries  Co.,  ltd' 


KIND  01?  INSPECTION 


WITNESSED  UT 
LH  OW  IIII 


HEM  A  lll(S 


2)  Auk.  air  reservoir  Hydraulic  tost  &  final  Inspection  0 

II . 

B  Aux.  macliinos  j  i  • 

1)  Cooling  aou  water  pump  Shop  test 'ft  overhaul  Inapoctlon 

2)  Jauliol  cool,  frosh  wntor  pump  Shop  last  &  overhaul  inspection 

3)  Platon  cool,  froah  wntor  pump  Shop  tost  &  overhaul  Inspection 

'  i  ' 

d)  Pel  Just  pump  .  |  Shop  tost  ft  loverhiiul  Inspection 

•  I  i  '  '  . 

3)  L.O.  pump  Shop  tost  &  overhaul  Inspection 

6)  111  I  go  so  pn  in  lor  ft  sludge  pump  Shop  lost  ft  overhaul  inspection 

Pumps  ho  in);  not  described  In  abovo  are  inspected  ft  tested  by  IIII. 

9  011  puriflur 

1)  lluuvy  l\0.  purifier  Shop  tost  ft  overhaul  inspection 


Shop  tost 'ft 'overhaul  inspection 


0  0  0 


d)  Dai lust  pump 


0  0 


1)  lluuvy  P.l).  purifier 

2)  bloaol  oil  purifier 
'  3)  b.O.  purifier 


Shop  test 
Shop  test 


10  llout  exchanger 

1)  Jacket  cool,  frosh  W.  cooler  .  Hydraulic 

,  *  I 

2)  Platon  eoul,  fresh  W.  cuolor  Hydraulic 


.ft  overhaul  inspection  0  ft  0 

•ft  ovorhuul  inspection  0  1?  0 

1  «  • 

.'test  ft  final  inspection  0  if  0 

I  .  1  .  .  .  .  .  . 

:tost  ft  final  inspection  0  #  0 


3)  b.O.  coaler 
•|)  Distill  Inn  plant 


Hydraulic  teat  ft  final  inspection  0^0 
Hydraulic  lust  ft  final  inspection  1  K  0 


||t,u j,  » .xebup  fMi re  hoohm  not  deucrlliuil  In  iibovo  nru  lnaqoctod  ft  tented  by  IH1. 


a  «»=,.*»  s«.j.s>*i.3M  a  Ishiicowajtmo-  Herimo  Heavy  industries  Co.,  Ltd, 


i 


ITEM  . 

11  Miscellaneous  tnuclilnury 

1)  lillgo  oil  separator 

2)  incinerator 

3)  Uverhouil  cruno 

•l)  Universal  much  1  no  tool 


1  *  • 

KIND  OF,  INSPECTION 


llytlruulio  i  tost  &  final  inspeotion 

1 

Shop  tost'  1 

*  * 

Shop  test 
Shop  tost* 

t  •  t 

'  •  j 

■  •  » 


.  j  1  : 


!  !  f 


1  . 


0 

0 

0 

0 


f  I?  v 


WITNESSED  UT 
Lit  OV  I1II 


HEM AUKS 


!>' 


X 

1 

s 

n 

»r 

IV  MACII1NEIIX  PA  Ilf  OH 

ITEM 

UOAtlD  TEST  &  INSPECTION  ITEM 

♦  .  »  .  • 

KINO  OF  INSPECTION 

WITNESSED  OX 
Lit  OW  IIII 

,  KEMAIIKS 

fc 

1  Main  diesol  unglue 

Filling  inspection 

0 

0 

0 

(Check  of  crunk 
shult  deflection) 

V 
i  • 

Flushing  insp.  ol’  b.O.  system 

0 

0 

t* 

•r 

► 

• 

Citiutilng  insp.  oT  crunk  case  & 
L.O.  sump,  tank 

0 

0 

(After  flushing) 

Sotting  of  fuul  oil  vulvos 

0 

0 

• 

Sufuly  dovico  lost 

0 

0 

0 

3C 

■ 

• 

Opurution  tost  of  ramoto  control 
system 

0 

0 

0 

» 

*~J  mm 

00  -M 

s 

r 

* 

Sou  triul 

0 

0 

0 

(According  to  llio 
test  molliod) 

0 

« 

0 

Ml 

9 

? 

X 

s. 

Overhaul  Inspection  .  -  , 

(Ovurlmul  items  ure  to  bo  dolor- 
inin oil  by  discussion  tyutweon 
•  Uwnur  &  Illl  after  seu  triul) 

i  • 

0 

0 

0 

g 

X 

2  Shnl  ling  &  propeller 

t 

<1 

0 

« 

1)  Prupollor 

Filling  inspoctlon 

,  t 

0 

0 

0 

• 

< 

3 

.  Fuc o-up  inspoctioii  of  cono  purt 

0 

0 

0 

C 

*  1 
*+  1 
H 

S' 

*  ' 

2)  Jliirn  tubu  bearing 

Final,  inspoclion 
(After  finul  mtichitting) 

0 

0 

0 

(At  1111  shop) 

V 

f 

* 

p  Filling  inspoclion 

0 

0 

0 

I 

I 


IT  ISM 


KIND  OF  INJECTION 


3)  Shutting 

•I)  Stum  lubu  oil  suit  1 
3)  Storn  tulio  Ij.O.  system 
6)  Coupling  rouinur  bolt  ft  nut 


.u 


]  A»x.  bo  11  or 

1)  Sufuty  vu I vu 

2)  A.U.G.  ft  F.W.U.  ay a  tom 

J)  Aux.  bollur  ft  related  equipment 
of  lor  assembling 

‘I  Uxh.  unit  economizer 
I)  Sul'uly  vulvo 

3  Diuaul  generator 


Sighting  lnapoction 
Alignment  lnapoction 

Leukugo  tost 

Fluahlng  lnapoction 

Fiiiul  lnapoction 
Fitting  lnapoction 

I 

Wo  riling  tost 
Accumulation  tost 

Safety  device  tost 
Working  test 

llydruulic  teat 

Working  lest 

.  * 

■  i 

Fitting  lnapoction 


OlTiolul  loat 


VITNL’SSEU  m 

till  OW  nil  KISMAIIKS 

OOO..- 
0  0  0 

0  0  0 

0  0 

0  0  (At  1111  shop) 

0  00  (Cold  shrluknga 

bolls  fit) 

0  0  0 

0  0  0 

0  0  0 

0  0  0  (At  aoit  trial) 

0  0  0 

000  (At  sea  trial)  . 

000  (Check  of  crunk 

ehui't  deflection) 

000  (According  to  the 

loat  method) 


Ishikewajimo-  Harimo  Heavy  Industrie*  Co.,  Ltd. 


WITMidSED  UK 
Lit  OW  III  I 


IttiMMlkS 


0  0 


0  0 


0  0 


0  0 


0  o 


0  0  0 
0  0  0 
0  0  0 


0  0  0 


( Include  cleurattce 
metisureinunl) 


(Cold,  shrinkuga 
bolts  I'll) 


0  0  l At  sou  triu l) 


0  0 


0  0  0 


0  0 


4 


x 

i 

— j 
CD 


JLI6 


• 

»  ♦  . 

WITNESSED  tlf 

* 

} 

ITEM 

KINO  OP  INSPECTION 

Lit 

ow 

1111 

Itb'MAIthS 

1 

* 

(2)  Jacket"  cool .  fresh  V.  pump 

Centering  inspection  * 

0 

0 

.  t 

t 

(3)  l’iston  cool,  fresh  W.  pump 

Centering  inspection 

0 

0 

. 

y 

it 

l^l)  Ualiusl  pump 

Centering  inspection 

0 

0 

h 

3 

► 

(5)  L.O.  pump 

Conteriny  inspection 

0 

0 

2)  Aux.  machinery  utiio.  dovico 

• 

« 

(1)  Au tumuli  a  chuuye-ovur  teat 

Operation  tost 

0 

0 

0,. 

(2)  Homo  to  sturt  &  atop 

Operation  test 

0 

0 

0 

ST 

x 

3)  1)1 1  purifier 

Operation,  tost 

0 

0 

H4 

0 

< 

0 

4)  nllyu  oil  separator 

Operation  test 

0 

0 

i' 

f 

5)  incinerator 

Safety  dovico  tout 

0 

0 

0 

X 

0 

3. 

Operation  tost 

0 

0 

a 

a 

X 

b)  Uvurhoud  crane 

.  Operation  tost  ,  1 

0 

0 

• 

a 

< 

7)  Universal  muchioo  tool 

Operation  tost 

0 

0 

/  ■ 

[ 

ST 

a 

c 

M 

8)  Distil  liny  plant. 

Cupucity  lost 

0 

0 

(At  sou  trial)' 

2. 

3‘ 

t» 

10  Other  lust  &  lnspoclion 

*  * 

n 

0 

1)  I'.Tmiryunuy  control  year  lor 

borhiiiy  tost 

0 

0 

0 

* 

* 

r’.o.  to i.K s 

' 

a 

_ i!)  r’.ot  -v  h.u.  la  lilts - 

0 1  li.in  1  ri|>  lttsp. -_(hu for u. Jll.il 111 ■>). 

0 

_il _ 

-  -LUigilil  -iilllli  HliiKi - 

* 


!  ITEM 

>  1 
! 

!]  'i )  tj |m ro  Ac  tool 

1 

4)  l)ry  dock  Inspection 

h 

f  (1)  I'ropuHor 

»• 

r  (2)  ytorn  lube  Louring 

► 


:  KINO  OP  INSPECTION 
Chuck  &  inspection 

Uonoral  inspuclion 
Wour  dawn  gauging 


(I 


WITNESSED  01 

Lit  OW  1111  IIEMiMIKS 

0  0 


0  0  0 


0  0  0 


f 

* 

fi 

t 

f 

l « 

t 

’« 

► 


ilM 


•  i  • 

V  1*1 1*1  NQ  (Slior  TEST  A  ON  BOARD  TEST,  INSPECTION  ITEM) 

ITEM  KIND  OP  INSPECTION 

WITNESSED  DI 

Lit  OW  IIII  , 

REMARKS 

A. 

1 

SHOP  TEST 

Plpoa 

Hydraulic  ioab 

0 

0 

(According  to  the 

u. 

0 

ON  HOARD  TEST  &  INSPECTION 

P.O.  plpo  lino 

llydruulia  teal 

0 

0 

0 

Lit  Rill  a) 

2) 

Hauling  coil  In  P.O.  lunk 

llydruulia  taut 

0 

0 

0 

3) 

11 1 1  it  o  At  bill  lust  Una  In  lunk 

llydruulia  to  at 

0 

0 

(Hull  piping) 

•1) 

• 

Mlac.  plpa  lino  inuide  culling 

llydruulia  test 

0 

0 

0 

5) 

Plru  &  vuali  dock  lino 

'Working  toat 

0 

0 

0 

t 

6) 

C02  pipit  Una 

Proaauro  toat 

0 

0 

0 

Blow  I’ust 

0 

0 

0 

(Hy  ulr) 

7) 

Dllgo  Una 

Suction  tool 

0 

0 

0 

• 

8) 

llydruuiic  Una  for  dock  .muclilnary' 

Working  toat 

0 

0 

0 

( include  L.O. 

y) 

Air  vanl  plpu  Uuo 

Flooding  toat 

• 

•  i  • 

i  t  •  •  1  i 

• 

0 

0 

• 

flushing) 

1 


a 


ifhikawotime*  Hcrimo  Hsovy  industries  Co**  Lfti. 


zc 

I 


1 

2 

3 


VI  ELECTRIC  PAllT  SHOP  TEST  ft  .INSPECTION  ITEM  . 
ITEM 

Etaclric  (jonurulor 
Swl Ichbourd 


KIND  OP  INSPECTION 
I 


Motor  l'oruux.  mucliinory 
(75HV  &  uvttr) 


Shop  teat  ft  final  inspection 

•  « 

Shop  lest  ft  final  inspection 
«  '  •  , 
Shop  test  ft  final  inspection 


<1  Slurloi*  (for  ossentiui  machinery)  Shop  test  &  final  inspection 


5  Until o  equipment 


Shop  test  ft  final  inspection 


i  ; 


I  '  •  • 


WITNESSED  UY 
Lit  UV  1111 


0  O 
0  0 
0 


0 

0 

* 

0 

0 


REMARKS 


(Maf,  record  only) 


Uhikowojima-  Hetrimo  H«ovy  Jndu*tri«*  Co.,  Ltd. 

H-20 


-2M  V 


VII  BLBCTIUC  l'AUT  ON  IIOAItl)  TEST  &  INSI’ECTIUN  ITEM 


ITEM 

1  Electric  gonorulor 

2  Swl  tchhourd 

3  Mu  lor  A:  control  your 

<|  Lighting  o«i»»  1  t 

1)  duvi -.••it loll  1 1  .;lt t 

2)  U l gun  I  light 

3)  Mono  ml  light 


KIND  OF  lNSl'EOTlON 

Loiul  tost  &  safety  device  tost 

Aatuul  survice  tost  t  safety 

doviee  tost 

Actual  .aurvluo  toot 

Lighting  lust 
Lighting  tost 
Lighting  tost 


5  Nuultcul  &  Interior  communlcutlon  Actuul  sorvico  teat  . 
system 

6  llndlo  equipment  Synthetic  oporutlon  tost 

7  Electric  cuhlo  Insulation  rosistanoo  tost 

0  Emergency  stop  systom  for  motor  Operation  tost 

9  indicator  system  Confirmation  tost 


WITNESSED  BY 
Lit  OW  HU 


0 

0 


0 


0 


0  0 
0  0 
0 

0  0 
0  0 
O  0 

0 


0 

0 

0 


0 

0 

0 

0 


HEMMtKS 


iiVumn^.F) 


All  inspections  and  touts  are  to  bn  curriod  out  in  accordance  with  the  Kul«  ®f 
Lloyd's  llonisltir  of  Shipping  (MIS)  and  other  Ruios  as  required  by  the  specification,  . 
and  ulso  Illll's  "Sl'AlS"  &  ''I0ISSII"'. 

All  Hums  described  in  this  "Particulars  of  Inspection  &  Testing"  to  bo  tooted  and 
Inspected  by  Lho  Owner's  Supervisor  and  the  application  to  bo  applied  to  the 
.Owner's  Supervisor  by  the  guilder  in  udvanca. 

• 

Mu  lor J ul  tests  which  are  required  by  tho  L.lt.S.  Rule  to  be  tested  and  inspected  in  lho 
prusanco  oT  L.U.S.  surveyor  alia  makers. 

I 

4hen  Owner's  Supervisor  Is  incouveuieneo  and/or  not  available  for  inspection  and 
tost  of  some  items,  the  inspection  to  bo  observed  by  the  survoyor  ef  sooioty  and/or 
builder's  inspector,  Record  of  tlieso  items  will  bo  submitted  to  the  Uwnor. 

* 

Until  the  urrlvai  und  residence  of  authorized  Owner's  Supervisor  ut  III!  Aioi  Shipyard. 
All  Inspections  und  tests  for  any  item  of  which  work  lias  beon  a  tar  tod  shall  be  loft 
lu  L.llt.S.  Survoyor  and/or  builder's  Inspector.  The  result  of  which, if  passed, 
shall  lie  occupied  by  Owner.  Record  of  those  items  will  bo  submitted  to  the  Owner. 


■nOoi  A'^;  k  «  IxhiicQweiimo-  Horima  H<*ew  li;a>jilri«i  Co 

H-22 


(3) 


1  HULL  PART  SHOP  TEST  &  INSPECTION  ITEM 


TEM 

1  Stern  frumo 
1)  Casting  block 


2)  Stern  frume  block 
(After  asembly) 


KIND  OF  INSPECTION 

Material  test 

Rough  turn  final  inspection 

Internal  inspection 
'Air  test" 

Final  inspection 


WITNESSED  BY 
LR  OW  1111 


0  o  o 

0  o 

0  o 

0  0  0 


2  Builder 

i)  Casting  block 


2)  Rudder  block 


3)  Rudder  stock 


4)  Ruddor  pintle 


Material  test 

Rough  turn  final  inspection 

Internal  inspection 
Air  test 

Alignment  inspection 

Materiul  test 
Final  inspection 

Material  lost 
Final  inspection 


0  0  o 

0  0 

0  0 

0  0  0 

0  * 

0  0  o 

0  * 

0  0 


REMARKS 


(with  stock) 


5)  Rcumor  bolt  for  rudder 


Material  test 

_  LJmu  Unix 


o 


Ubikowojimo.  Harima  Heavy  ln«fu*tri«* 


6)  Rudder  carrier 

3  Anchor  &  mooring 
l)  Anchor 


2)  Anchor  chain 


3)  Hawser 

4  Deck  machinery 

1)  Steering  gear 

2)  Windlass 

•  3)  Mooring  winch 


,  jlluUurgo-wincIi - 

/|jj)  Emergency  fire  pump 

5  Mast  A  post 

6  Cargo  guar 

.  IVck  c»V  i|6  .  , 

l)  Derrick  hoom-«  poe-t- 

7  Hatch  covor' 

_ LLiiii  ■•I'll  hutch  covor 


KIND  OP  INSPECTION 

4  • 

Pinal  inspection 

i 

Material  test 

Proof  test  A  final  inspection 
Material  test 

Proof  test  A  final  inspection 
Proof  test 


Shop  tost  ftf Inal  inspection  0 

.1 

Shop  test  A  overhaul  inspection  0 

*  «  4 

Shop  tost  A  overhaul  ;lnspoction  0 

^-:Shop-tes't=*-ovorhaul==in8potrtion=^=0= 
♦  «  * 

Shop  tes't  &  overhaul  inspection  0 

•  =  i 

Pinal  inspection 


WITNESSED  HI 
tit  OW  IUI  REMARKS 


.  ,  . 

Pinal  inspection 


Vjnal  InsnocUoll 


*  (Maf.  certificate) 

0  0  (At  no  load) 

0  (At  no  load) 

0  (At  no  load) 


«  i«5«l  a«>5  k  «  >u  Ishikowajimo-  Harimo  Heavy  Industrial  Co. 
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ITEM 

8  Accommodation  ladder  A  winch 

9  Life  saving  equipment 

1)  Life  boat 

2)  Uoat  davit  A  winch 

3)  Life  raTt 

10  Vuntl lotion  A  air  conditioning 

1)  Muchunical  ventilator  fun 

2)  Air  conditioner  (machine) 

11  Itefrigeruting  plunl  (machine) 


KIND  OP  INSPECTION 
•  • 

Final  inspection 

ft 

Shop  test  A  final  inspection 

Load  test  &  final  Inspection 
# 

system 

Shop  test 

Sho'p  test  A  final  inspection 
Shop  tost  &  final  inspection 


WITNESSED  UT 
Lit  OV  III! 

0  . 

0  0  0 

0  0. 

0  * 

a 

0 

0 


REHA  IlKS 


(UK  certificate) 

(Haf.  record  only) 


A  *«=!.**  m  «.s  Uh.ku-wojimo-  Her.jno  Heovy  Industrie*  Cu. 

H-25 


11  HULL  I'AHT  ON  UOAllD  TEST  &  INSPECTION  ITEM 


ITEM 


KIND  01'  INSPECTION 


1  Hull  sluel  construction 

1)  Hull  stool  blocks  PA**1*1  ln9Poollon 

2)  Tanks,  Cargo  hold  &  void  spucaa  Internal  inspection 

3)  Tanks,  Curgo  hold  &  Void  spaces  Hydraulic  test 

<1)  Tanks,  Cargo  hold  ifc  Void  spaces  Plnul  Inspection 

5)  llulhhund,  Docks  &  Accos  holes  Hose  test 

b)  Hurrlgoruting  ohumltor  Flooding  test 

2  Hull  outfitting 

1)  Life  boat  with  davit  Loud  &  handling  los 

2)  Miscellaneous  davits  l'Ottd  &  bundling  los 

3)  Dock  crano  it  boom  _  houd  &  handling  los 


<t)  Deck  muchlno 

(1)  hilldluss 

(2)  Mooring  winch 
{.))  Cargo-  vinoli----- • 


Anchoring  test . 
Operation  test 
■  Load  "  to  s  t— 1 ~—s 


5)  •’luclia u leal  ventilator 


Working  tost 


G 


WITNESSED  BI  ' 

Lll  OW  IIII  .  HEMAHKS 


0  0 


0  0 


(Include  air  tost) 


0  0  0 


0  0 


0  0  0 


0  0  0 


^~0=M)- 


(No  loud) 


0 


0 


n  * i^rr  *  **  ►  »  1  .'•> * i.ik  a  •  Ishiicowefirne*  iiDrino  Haovy  InuuHrUi 

H-26 


n 

*• 


!'• 


Ll> 


VlTMSSbUD  bY 

hum 

KIND  OP  Ih'8l‘U0T10h 

Lit 

uw 

mi 

IU2i'li\lthS 

6)  Air  conditioning  system 

• 

Working  test 

0 

u 

t 

7)  Uul.  ..luuiiinu  for  rol'.  provision 

% 

i'russuro  tost  of  piping  (For  ref 

0 

0 

• 

ciiu.iibur  Ac  uir  conditioning 

provision  chamber) 

systum 

Vacuum  tost 

0 

0 

Cooling  test 

0 

0 

Heating  tost  (For  air  con.  system) 

0 

0 

Oporution  test 

0 

0 

% 

Insulation  test 

0 

0 

(For  ref,  provision  chamber) 

8)  Accommodation  ladder 

Handling  test 

0 

0 

9)  Uulley  &  laundry  oqulpmeni 

Working  test  6* 

0 

0 

10)  Cargo  hatch  covor 

lloso  test  &  operation  tost 

0 

0 

.  0 

11)  Water  tight  hatch  &  door 

Ho  so  to'st 

0 

0 

0 

12)  Sldu  scuttle 

Hose  tost 

0 

0 

0 

• 

13)  Anchor  &  chain  cuble 

identification  of  marking 

0 

0 

(before  instnllnti 

H)  Umurgoncy  1‘iro  pump 

Working  test 

0 

0 

0 

3  Others 

1)  Uottum  inspection 

Chuck 

0 

0 

0 

(before  launching 

•  • 

&  in  dry  docking) 

2)  Leal  sight 

Cl 

_il _ 

rt 

. _ lilu  JLu  Lu_l  utilti:  LLn  a  J 

X 


i 

WITNESSED  Df 

ITEM 

KIND  01*  INSPECTION 

Lit 

ov 

1111 

IIEMAItkS 

j 

ii 

r 

3) 

Molded  doplh 

Measurement 

0 

0 

0 

(Uei'orc  launching) 

t 

T 

s 

4) 

Draft  murk 

Check 

0 

0 

0 

(Deforb  launching) 

V 

ii 

5) 

dli  ip'  s  nnmo 

Marking  inspection 

0 

0 

(Uefore  launching) 

U 

► 

6) 

Fruebourd  murk • 

Check 

0 

0 

0 

/ 

j 

• 

7) 

Joe  lining  experiment  ft  light 
weight  determination 

0 

0 

0 

/ 

1 

' 

8) 

Sea  trial 

Builder's  trial  ft  official 

trial  0 

0 

0 

DC 

1} 

IN3 

* 

9) 

Legal  aquipmunt 

Check 

0 

0 

0 

K* 

0 

i 

10) 

Accommodii ti on  quarter 

Final  inspection 

0 

0 

,  5‘ 

11) 

i’uinllng 

i’uinting  inspection 

0 

0 

(According  to  the 

? 

'  •£ 

i  e 

i‘ 

1 

Illl's  "QISSP") 

X 

ft 

0 

< 

1  *< 

* 

3* 

a 

c 

it 

«• 

•* 

S' 

n 

• 

11 

0 

• 

* 

5, 

Uhikowaptno.  Karima  lieavy  Inriutirin  Co.,  Liti. 


Ill  MACHINERY  PART  SHOP  TEST  &  INSPECTION  ITEM 

• 

WITNESSED  UT 

ITEM  KIND  OP  INSPECTION 

LR 

OV 

IIII 

HEM ARKS 

1  Main  diusol  engino 

1)  Pinal  inspection  aftor  finishing  by  nmcliino 

Crunli  shaft,  thrust  shaft  &  coupling  bolt  for  crank  shaft 

0 

0 

0 

Crosshcud  pin 

0 

0 

0 

Connecting  rod 

0 

0 

0 

Piston  rod 

0 

0 

0 

2)  Hydraulic  tost  after  finishing  by  machine 

Cylinder  Jacket  vilh  cylinder  llnor 

0 

0 

0 

Piston  crown 

0 

0 

0 

Cylinder  cover 

0 

0 

0 

3)  Shop  triul  Loud  test 

0 

0 

0 

Safety  device  tost 

0 

0 

0 

Uovarnor  test 

0 

0 

0  • 

d)  Ovorhuul  Inspection  after  shop  trial 

Dismounting  1  cylindar  cover 

0 

0 

0 

Wi ihd rawing  1  working  piston 

0 

0 

0 

Disausembi ing  1  crosshoud  bearing 

0 

0 

0 

Hi suasombl ing  i  crank  pin  bouring 

0 

0 

0 

»  *»  ,k*  «.S  lifcifccwajimo-  Horima  Heavy  Industrial  Co. 

H-29 


•  C  ioV 


•  * 

WITNESSED  HI 

ITEM 

KIND  OP  INSPECTION 

Lit 

OW 

mi 

REMARKS 

Disassembling  I  crunk  journal 

bearing 

0 

0 

0 

Dismounting  50'/°  of  fuel  injection  valves  for  apruy  teat 

0 

0 

0 

2 

Shafting  &  propul  lor 

l)  i’ro poller 

Final  Inspection 

0 

0 

0 

2)  i’ropcllor  shaft 

Final  inspection 

0 

0 

0 

Face~up  inspection  of  cone  part 

0 

0 

0 

(With 

cone  gauge) 

3)  lnlermatliula  shaft 

Final  inspection 

0 

0 

>t)  Slum  tube  hearing 

Final  inspection 

0 

3)  Coupling  reumor  bolt  &  nut 

Finul  inspection 

0 

0. 

3 

Auxiliary  bo ilor 

Hydraulic  test  &  final  inspection  0 

0 

0 

<1 

Exhaust  gaa  economizer 

Hydraulic  test  &  final  inspection 

0 

0 

0 

3 

Diesel  generator  onglne 

Load  teat  &  safety  dovico  test 

0 

0 

0 

Overhaul  inspection 

0 

0 

0 

• 

6 

Compressor 

1)  Main  air  compressor 

Shop  test  &  overhaul  inspection 

0 

0 

2)  Emergency  air  compressor 

Shop  lost 

0 

N 

Uluf. 

record  only) 

7 

Air  rusurvoir 

•  9 

1)  Main  it t  r  reservoir 

Hydraulic  tost  A:  finul  inspection 

0 

0 

0 

.  y  WITNESSED  BY 

:i_  TEM  KIND  OF  INSPECTION  LR  OW  IHI  REMARKS 

*  Z 

.  '•s 

fl  2)  Aux.  air  roservoir  Hlydraullo  test  &  final  inspection  O  ° 

•  t 

t  Z  8  Aux.  muchines 

!  *  1)  Coding  sea  water  pump  Shop  test  &  overhaul  inspection  O  0  0 

i  r  2)  Jucket  cool,  fresh  water  pump  Shop  test  &  overhaul  inspection  O  0  0 

3)  Piston  cool,  fresh  water  pump  Shop  test  &  overhaul  inspection  O  0  0 

4)  Ballust  pump  Shop  test  &  ovurhaul  inspection  O  0  0 


5)  L.O.  pump  Shop  test  &  overhaul  inspection  O  0  0 

Pumps  booing  not  described  in  above  are  inspected  &  tested  by  IHI. 

9  011  purlllor 

1)  Heavy  F.O.  purifior  Shop  test  &  overhaul  inspection  O  0 

2)  Diesal  Oil  purifier  Shop  test  &  overhaul  inspection  O  0 

3)  L.O.  purifier  Shop  test  &  ovorhaul  inspection  O  0 

10  Hent  exchanger 

1)  Jacket  0001.  f’resh  W.  cooler  Hydraulic  test  &  final  inspection  O  1  O 

2)  Piston  cool,  fresh  W.  cooler  Hydraulic  test  &  final  inspection  O  0 

3)  L.o).  cooler  Hydraulic  last  &  final  inspection  0  0 

4)  Distiling  plant  Hydraulic  last  &  final  inspection  0 

_ Hint  i) xbJjji n  flora  bcoin/t  not  ditacrilHitl  h»  nl>ov»  lire  iiiatiBCtml  A  IimiIlmI  by  1111. 
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Ithikawoiima*  Horimo  Heavy  induttric* 


iihikawojimo.  Hcrimo  Heavy  Industrie*  Co.,  ltd, 


UJ5JL 


]./  MACHINERY  PART  ON 

HOARD  TEST  ft  INSPECTION  ITEM 

• 

WITNESS 

ED  13Y 

ITEM 

KIND  OP  INSPECTION 

LR 

OW 

1111 

REMARKS 

1  Main  diesel  angina 

Pitting  inspection 

0 

0 

0 

(Check  of  'crank 

shaft  deflection) 

Flushing  insp.  of  L.O.  aye tom 

0 

0 

Cleaning  insp.  oi'  crank  case  ft 
L.O.  sump,  tank 

0 

0 

(After  flushing) 

Setting  of  fuel  oil  valves 

0 

0 

Safoly  device  test  ' 

0 

0 

0 

Operation  tost  of  remote  control 
system 

0 

0 

0 

Soa  triul 

0 

0 

0 

(According  to  the 

• 

test  method) 

Overhaul  inspection 

(Overhaul  items  are  to  !!>e  detor- 

0 

0 

0 

mined  by  discussion  butween 
Owner  ft  Jill  after  sou  trial) 

2  Shafting  ft  pro  pell  or 

l)  I’ropollor 

Pitting  inspection 

0 

0 

0 

• 

Paco-up  inspection  ol‘  cono  part 

0 

0 

0 

2)  Stern  tube  bearing 

Pinal- imspoc lion 
(Aftor  final  muchinJlng) 

0 

0 

0 

(At  1  111  shop) 

Pitting  inspection 

0 

0 

U 

Uhikowojimo-  Harima  Heavy  Industries  Co.,  Ltd. 


ITEM 


KIND  OF  INSPECTION 


ij 

► 


3)  Shuftlng 

4)  Stern  lubo  oil  seal 

5)  Stum  tubu  L.O.  system 

6)  Coupling  roamur  bolt  &  nut 


Sighting  Inspection 
Alignment  Inspection 

Loiihugo  teat 

Flushing  inspection 

Finul  inapectlun 
Fitting  inspection 


t 

(1) 


3  Aux.  boiler 

1)  Sul'oty  vulvo  Working  teat 

Aecumulution  test 

2)  A .  C ,  C ,  ft  P.W.C,  ayatom  Safety  device  teat 

Working  test 

3)  Aux,  bqller  ft  related  equipment  Hydraulic  test 
after  assembling 


4  Exit,  gas  economizer 
1)  Safety  valvo 

5  Dlosol  genurutor 


Working  test 
Fitting  inspection 


Official  test 


WITNESSED  UI 

Lit  GW  Illl  REMARKS 

0  0  0 
0  0  0 

0  0  0 

0  0 

0  0  (At  1111  shop) 

000  (Cold  shrinkage 

bolls  fit) 

0  0  0 

0  0  0 

0  0  0 

000  (At  sea  trial) 

0  0  0 

0  0  p  (At  sea  trial) 

000,  (Check  of  crunk 

shuft  deflection) 

OOP  (According  to  the 
lest  method) 


ii  itc*i  ah";  k  .m  n  *  ».l  vxi.jti  x  itSiikswafiino.  Harimn  Hsovy  Industries 

H-34 


1TLH 

6  Ituddur  &  Steering  gear 

1)  ((udder  center  lino 

2)  Uudgon  bush 

3)  Uudgun  purl 

•I)  Coupling  rottinor  bolt 

3)  Sul'oty  vnlvo  lor  steering  guar 

bl  Steering  gear 

7)  itudder  carrlar  &  pintle 
• 

7  Air  eomprousor 

1)  Air  comp re a so r 

2) Sul'ety  valve 

3)  Safety  devico 

8  Air  reservoir 
1)  Safety  vulve 

9  Mi  sou  1  lanuous  uux.  inucliino 
l)  Cseeiilli|l  machinery 

(l)  Cooling  sea  water  pump 


• 

WITNESSED  07 

KIND  OP  INSPECTION 

LR 

ow 

HU 

Sighting  inspootlon 

0 

0 

0 

Pitting  inspection 

0 

0 

0 

After  boring  inspection 

0 

0 

0 

Pitting  inspection 

0 

0 

0 

Working  tost 

0 

0 

0 

Steering  test 

0 

0 

0 

Clearance  lhspection' 

0 

0 

0 

Air  charging  tost 

0 

0 

.  0 

Auto,  start  &  stop  tost 

0 

0 

0 

Working  teat 

0 

0 

0 

Operation  test 

0 

0 

0 

Working  tost 

0 

0 

0 

HUMAItkS 

(Include  clearance 
measurement) 

(Cold  shrinkage 
bolts  fit) 

(At  sou  trial) 


Centering  Inspection 


0  0 


9S-H 

t  ns'i  m*.  r*  rn  iv  i  Star  <'<Ka>i  a 


WITNESSED  11IY 
Lit  OW  1111 

0  0 

0  0 

0  0 

0  0 

0  0  0 

0  0  0 

0  0 
0  0 

0  0  0 

0  0 

0  0 
0  0 

0  0  (At  sea  trin 1) 


_ (  l  6  1 

Itb’MAIlKS 


Uhiitawojimo-  Horima  Heavy  tndwstries  Co.,  Ltd. 


ITEM 


KIND  OF  INSi'ECTiON 


3)  Spare  k  tool 


Check  &  inspection 


4)  Wry  dock  inspection 
(i)  l’ropollor 


General  inspection 


(2)  Stern  tube  bonring 


Wear  down  ganging 


_ _ _ 51 

WITNESSED  111 

LR  OW  IIII  REMARKS 

0  0 


0  0  0 


0  0  0 


V  PIPING  (SHOP  TEST  ft  ON  HOARD  TEST,  INSPECTION  ITEM) 


ITEM 


KIND  OF  INSPECTION 


A.  SHOP  TEST 

I  PI  pus  llydruullc  tost 

U.  ON  DOAI(l)  TEST  &  INSPECTION 


1)  F.O.  pi po  lino 

2)  Hauling  coil  in  F.O.  lank 

3)  Uilga  ft  ballast  lino  in  tunk 
<t)  Mlso.  pipe  lino  insidu  culling 
3)  Plro  ft  wash  dock  lino 

6)  C02  pipe  lino 

7)  Hilgo  lino 

0)  llydruullc  lino  for  dock  machinery 
9)  Air  vant  pipe  lino 


Hydraulic  test 
Hydraulic  lost 
Hydraulic  lost 
Hydraulic  tost 
Working  test 

Pressure  test 
Uiow  tost 
Suction  test 

Working  tost 

Flooding  tost 


WITNESSED  HI 
Lit  0W  1111 


REMARKS 


0 


0  (According  to  the 

LR  Rule) 


OOO 
0  0  0 

0  0 
0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0 


(Hull  piping) 


(Dy  air) 


(Include  L.O. 
flushing) 
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APPENDIX  I 

PROCEDURE  OF  OFFICIAL  SEA  TRIAL  (BULK  CARRIER) 


(  2/  1 


INDEX 


Ju  CBtSUL  DSTECCT20N  FOE  SSI  TEXAS 

1.  Test.  Condition  and  Place  — 

2.  Test  Item 


4 

4 


B.  DESCRIPTION  OF  EACH  TRIAL  AND  TEST 

1  .  Progressive  speed  Trial  £ 

2  .  Endurance  and  Fuel  Oil  Consumption  Test  %• 

3.  Crash  Stop  Astern  Test  JO 

4.  Full  Speed  Astern  Test  1  2 

5 .  Minimum  Revolution  Test  ^  3 

'  -  6;  Starting  Test  -  --  /4 

%.7»  Torsional  Vibration  &  Hull  Vibration  Test  —  ^5 

...  S.  Turning  Test  _  ^6 

9.  Steering  Test  37 

10.  Anchoring  Test  ]_g 

11.  Exh.  Gas  Economizer  Evaporation  Test  _  ^ 

12.  Fresh  Water  Generator  Capacity  Test  _  20 

1  13.  Other  Test  91 
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jU  nyygRAL  INSTRUCTION  FOnSKATOTAL 

This  sea  trial  is  to  be  executed  to  ensure  performance  of 
the  vessel  at  sea. 


1.  Test  Condition  and  Place 


NOTE  :  1.  Above  condition  for  official  sea  trial  is  to  be 
applied  only  for  speed  trial. 

2.  Draft  measuremnt  shall  be  done  by  reading  draft 
mark  with  the  eye  from  a  boat  before  the  departure 
of  sea.  trial. 

3.  Specific  gravity  and  temperature  of  sea  water  to  be 
measured  before  the  departnre  of  sea  trial. 

4.  Displacement  of  the  vessel  is  to  be  estimated  by 
numerical  table. 


2.  Test  Item 

It  depends  on  this  drawing  and  trial  schedule. 


Iihikawajime*  ilctitni  Heavy  Industrial  Ce»»  Ltd* 
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*  B.  DESCISJ7I0N  0?  EACH  TRIAL  AND  TEST 

• 

• 

• 

.  •  ■ 

1.  Progressive  sneed^rial  t 

• 

1.1  Test  Method 

Time  elapsed  ever  a  eourse  of  running  of  1*0  mile  is  to  be 
measured  by  Radio  Wave  Measuring  Speed  System  (MARSMEC— 2)  , 
and  the  mesa  speed  at  each  Horse  power  is  to  be  calculated. 

• 

Mein  engine  output  and  maia  abaft  HR!  are  as  below  : 


Y/Z  . 
output 

Main  Shaft  STM 

Sated  Brake 
Sorse  Sower 
(PS) 

Normal  • 

/  90 

,  abt.  /SI 

/o.2&o 

lilLl— 11  hWW 

j  / .4.00 

*  marked  test  is  to  be  conducted  only  for  first  Tease 


NOTE  i  1.  Tvo(2)  consecutive  runs  alternative  in  direction  is 
to  be  es sated  in  each  series  of  run  at  the  same 
speed  and  to  be  uninterrupted  and  performed  in 
.sequence. 

'  2.  Estimated  main  engine  barred  range  is  as  follows 
’•  and  this  range  is  to  be  quickly  passed. 


[_7£jrpa —  92  j  xpea 

Main  shaft  revolution  may  be  changeable  in  order  to 
keep  the  above  rated  brake  horse  power  as  possible. 

During  approaching  running  and  speed  measurement,  the 
rudder  movement  for  course  adjustment  has  to  be 
within  3°  and  its  frequency  be  minimised. 


5*  Mas.  allowable  revolution  is  |  /62  |  rpa. 

6.  Main  engine  speed  is  to  be  controlled  by  govesner 
regulating  system. 


Ishikewajiroo.  Karima  Heavy  Industries  Co.,  Ud. 


Mk  *4  »WXCX  * 


tshtkowojimo*  Horima  Heovy  industriot  Co,,  ltd* 


(  7/  ) 


1.3  Data  to  be  measured 

Undermentioned  items  are  to  be  measured  and  recorded,  ai  l  n-t-mpni- 

(1)  Course,  weather,  sea  condition,  wind  velocity,  (Hull  part) 
wind  direction  and  water  depth 

(2)  Elapsed  time  over'a  course  of  a  mile  given  by  (Hull  part) 

Radio  Wave  Measuring  Speed  System  (MARSMEC-2) . 

(3)  Main  Engine  output  is  measured  by  "MAIHAK" 

torsion  meter  at  each  load  as  soon  as  course  in 
completed  and  determined  by  following 
equation. 


(a)  Brake  Horse  Power 


sap 


0.71620 


x  H  x 


x 


T 


ESP  t  Brake  Horse  Pover  (PS) 

K  t  Main  shaft  revolution  (BPS) 

T  :  Heading  of  torque  meter  on  MAIHAK 
torsion  meter 


&.  :  .  Number  of  reading  torque  meter  (Ton-meter) 


(4)  Measurement  of  main  shaft  revolution 


(Mach,  part) 


At  the  time  of  speed  test,  mean  revolution  for 
3  minutes  after  course  in  is  measured  by 
integration  type  of  electronic  digital  counter  for 
official  sea  trial. 

(?)  Measurement  in  Engine  Boom  (Mach,  part’ 

Instruments  equipped  in  the  Control  Room  is  to  be 
measured  once  as  each  N/E  output  run  and  local 
instruments  and  M/E  cylinder  maximum  pressure  to 
be  measured  once  at  the  time  of  4/4  max.  output 

Vberet  refer  to  BitiS  ( ^  )  *£?•  Other  measuring 

position  of  machinery  part"  with  regard  to  local 

-measuring  position . 

The  local  instruments  to  be  measured  that  normal  output 
The  following  data  in  C/R  are  to  be  obtained  at  each  run. 

0  Load  indicator 

o  T/C  revolution 
o  Seavenging  air  pressure 


a  ARC  Ml.  JU  . 
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Endurance  and  Fuel  oil  consumption  teat 


2.1  Teat  Method  ' 

(l)  Endurance  test  at  normal  output 


Thi.  test  shall  'he  conducted  for  a  period  of  (  4  ) 

hours  by  using  (hsavT  )  fuel  oil.  Curing  this  test, 
(2  }  hours  fuel  oil  consumption  measurement  is 

to  bo  earriedout.  • 


Data  to  be  measured  allotment 

Under-mentioned  items  are  to  be  measured  and  recorded. 

'  »* 

(l)  HZ'!:  output  is  to  be  measured  tvo(2)  times  ••  .  (MACH.  EAET) 

totally,  onee  at  fuel  oil  consumption  test  and 
cnee  at  other  internal.  ./  * 

.  Equation  for  calculation  of 
momentary  output  is  shorn  on  B  —  l.j  item 
of  progressive  speed  trial.  Calculation 
method  for  M/E  mean  output  is  as  helov  : 

| 

mean  output  ] 

f  total  mean  revolution  during  7.0.  consumption  test  , " 

'*■  mean  revolution  for  3  minutes  at  output  measuring  ' 


x  *  momentary 


outnut 


Hain  shaft  revolution  is  to  be  obtained  as  (X&CH.  PACT) 

3  minute's  neon  revolution  at  output  measuring 

by  using  temporary  integration  type  of  electronic 

digital  revolution  counter.  The  total 

mean  revolution  is  also  to  be  calculated  from 

start  to  the  end  of  F.O.  consumption  teat. 

by  reading  a*  integrating  counter,  using  dock 

on  maneuvering  stand  in  '/{?. 


itbikowajima.  Harima  Heavy  Industries  Co..  .Lid. 
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(3)  Fuel  oil  consumption  is  measured  by  reading  of  ship's  flov  meter 
£roa  start  to  the  end.  of  test  and  the  consumption  rate 
converted  to  Lov  calorific  value  (10,200)  Ecal/kg  is  obtained 
by  the  folloving  formula. 


QxSxCxHxKx  1000 
®  ““  h  X  £x  ML 

G2.  m  F.o.  consumption  rate  gr/PS.hr 

Q  a  Difference  of  reading  between  £ 

*  |  2  j  hours 

S  -  Specific  veight  of  fuel  oil  fy/2- 

C  --m  Error  of  flov  aeter  . 

S  m  Lov*  calorific  value  of  used  F.O. 

at  the  trial.  Keal/^g 

h  “  Elpascd  tine  for  test  •  (2I hours 

F  •  Kean  brake  horse  pover  PS 

I 

X  m  Volume  conversion  coefficient  of  F.O. 

EL  «  Standard  lov  calorific  value  (  10,200  Ecal/kg 


Fuel  oil  is  to  be  analysed  at  No.l  JLioi  J 
•work's  chemical  testing  group  and  table  j 
be  issued. 


(4)  Test  Condition  .  ( 

a)  Main  engine  governor  control  is  to  be  United  by  fuel 

«v  V. 

b)  *  The  vessel  is  to  run  as  straight  as  possible  for  aeasuring 
cu  ^nnin  engine  output. 


Mensurenent  in  iyk 

Instruaents  in  C/R  is  to  be  neasured  at  each  H/E  output 
measurement. 

Local  instruments  is  to  be  neasured  once  during  this  test. 
.Local  measuring  position  is  referred  to  "51  Measuring 
.  position  of  machinery  side”  on  page  (  )• 


a  AHUS.  UJ.  M  »I>ASS  A 
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Crash  Step  Astern  T»*e 


3»1  Test  Method 


Yith  the  ship  under  lull  ahead  going  at  noma 1  EPM,  "Full 
asters"  is  ordered*  and  rerised  to  planned  lull  astern 
revolution  abt.  (  /  2:7  )rp*.  Until  astern  revolution  is 
settled  ship  continues  to*  run.  Alter  astern  revolution 
settled*  loll  speed  asters  test  is  carried  out  am  described 
in  item  A. 


3.2  CcHEnni cation 


Order- 

Inters 

communication 

Keans 

Preparation  over 

E/B  to  V/s. 

telephone 

Beady  lor  astern 

Y/H  to  E/B 

telephone 

Order  ol  sstern 

v/n  to  e/b  " 

telegraph 

Settlement  of 
astern  UPH 

E/B  to  V/Z 

telephone 

Completion 
ol  measuring 

E/B  to  V/S 

telephone 

Finish  ol  lull 
speed  astern  test 

s/fe  to  v/fc 

telephone 

Beaarks 

(stand  by) 
(asters  lull) 


3«3  Fata  to  be  aeasured 

Undermentioned  items  are  to  be  aeasured  and  recorded. 

(allotment) 

*  (l)  line*  veather,  vind  velocity,  viad  direction 

and  sea  conditions  at  "Full  Astern"  order.  (HUH.  PABl) 

*  (2)  Change  el  ship's  speed  Iron  "Full  Astern" 

order  to  astern  speed  settlenent  (by  throving  (HUH.  PAST) 
.  wodes  piece) 

*  (3)  Change  ol  ship's  course  iron  "Full  Astern" 

order  to  astern  speed  settlenent  by  gyro  (nrrr.T.  PAHl) 

eonpass. 

.  (4)  Mentioned  items-  on  diagram  ol  next  page. 

*  narked  itena  is  to  be  measured  only  lor  first  vessel. 


Ml.  M  . 
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.  rail  Spfed  Astern  Test 
4.1  Test  Method 

This  test  is  to  be  conducted  for  about  15  minutes  after 
the  settlement  of  astern  shaft  revolution  during  crash 
astern  test. 


4.2  Data  to  be  measured 

Undermentioned  items  are  to  be  measured  and  recorded,  (alloterent], 

(1)  Main,  shaft  revolution  is  to  be  measured  once  by 
temporary  integration  type  of  electronic  digital 

counter  for  ses  trial  after  revolution  (Mach  part) 
settled. 

(2)  Other  general  measurement  are  to  be  taken  once  by 

only  instruments  equipped  in  control  room  after 
revolution  settled. 


j  j^ihikowojima.  iiorima  Heavy  industries  Co.,  lid. 
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5»  ^jgjggjsjJerohitioj^est 


5.1  Test  Method 

During  running,  main  shaft  revolution  is  gradually 
decreased  until  minimum  revolution  enough  to  keep  all 
cylinder  running  smoothly  is  to  be  found,  and  confideration 
run  at  minimum  revolution  is  carried  out  for  about  one(l) 
minute . 


5.2  Data  to  be  aeasored  (allotaent) 

Minimum  revolution  is  to  be  found  by  temporary 
integration  type  of  electronic  digital  counter  (Q.C.  2) 
for  official  sea  trial. 


Ifhikawojimo.  Horitno  Induitritt  Co.,  Lid. 
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6.  SiftfEinrr  Teat 


6.1  Test  Method 


Severe  thi*  test,  air  vessel  for  teet  is  to  be  charged  op  to 
rated  •  pre score  (25  kg/ca2  G)  sad  air  is  not  to  be*  charged 
say  sore  *  during  this  test.  ••  Main  engine  is  to  be 

continuously  for  ahead  &  astern  alternately  until 
»»-?n  engine  ennnot  be  started.  __  „ 


6.2  Bata  to  be  aeasuredT  *  si.*...  ' •-  • 

Undermentioned  items  are  to  be  measured  and  recorded,  allotment 

(1)  The  number  of  starting  for  ahead  &  astern  (Q.C  2) 

until  the  starting  becomes  impossible. 

« 

(2)  The  pressure  of  making  start  possible  (  "  ) 

*  *  *  .  .  * 

(3)  Air  pressure  before  and  after  each  start  v  *  / 


JIOIE  x  1.  One  of  the  two  air  vessels  is  to  be 
used  for  this  test. 


2.  Tfri*  test  is  to  be  carried  under  cold  condition  of  main 
engine  after  varming  up  is  over. 


a  AtdS.  MS.  M  .**=X  . 
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Torsional  Vibration  &  hull  Vibration  Test  (only  for  first  vessel) 


7.1  Test  Method 

Each  vibration  amplitude  is  to  be  meesured  contineously 
by  increasing  revolution  appropriately  from  minimum 
revolution  to  maximum  revolution  in  accordance  with 
the  following  revolution. 

He*rly  around  critical  resolution  and  normal  resolution, 
measurement  esery  ene(l)  resolution  be 

conducted. 


3o,S2.S3,3^,  &S",S£,S7.  S3,S?.  £2,  7^ 

72,  7*.  7-T,  7£.  77.  7* .  ?f.  3/.  32.  23. K.  AT,  2£ 

33,  9e,  f2, 9^.76.72,77, 

"*•  /Ar‘  "7.  /**,  /*',  /22.  /&,/**.  /ss;  /J6, 

/33.S3&-,  SJSZ  /36.  /3gf  /S9.  /Cff.  /£/„/£. 2 
J*3.  /C4l .  /d7. /jj>.  /&?./■&>. /S/.JS-2./S‘J./-r£.  Attrg 7 

Estimated  barred  range  Yl  2  Iran  —  )  ?Z  Iron 


7.2  Data  to  be  measured 


Undermentioned  itens  are  to  be  measured  and  recorded,  (allotment! 
•  >yfe  rpa  Kieg.  PAST 


o  Amplitude  &  frequency  of  torsional  vibration 
(Geiger  Torsiongraph) 

0  Amplitude  &  frequency  of  hull  vibration 
(Vibrometer) 


MACH .  PART 


HULL  PART 


fthikowojimo.  Hstirnu  Heavy  indutUie,  Co.,  l»d 
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Turning  Test  (only  for  first  Teasel) 


8.1  Teat  Method 

During  ahead  going  at  normal  output,  this  teat  is  to  be 
carried  out  by  turning  the  Teasel  around  smoke  signal 
buoy  vith  rudder  angle  25°. 

Asisuth  angle  to  the  buoy  is  to  be  seasured  by  temporary 
slit  set  at  tvo  points  and  ships  heading  angle  to  be 
seasured  by  gyrocompass. 

Starboard  side  taming  and  port  side  taming  shall  be 
carried  oat  once  respeetiTely. 

Measurement  ia  to  be  earried  out  at  the  bellov  h.nfHwg 
angle. 


Beading  angle  at  the  order,  5°,  15®,  30°,  60°,  90°, 
120«>,  2500,  ISO®,  2100,  240°,  270®,  3000,  3300,  3600 


KOIE  j  Ship  shall  be  run  straight  and  the  rudder  is  to 
be  held  oaidship  before  "More  Rudder”  order. 


8.2  Data  to  be  censured. 


Undermentioned  items  are  to  be  censured  and  recorded.  ( allotment) 


(1) 

Veather,  vind  Telocity,  vind  direction  and  sea 
condition. 

(HULL  EiET) 

(2) 

Tine  and  direction  at  "JioTe  rudder”  order 

(’ 

n 

y 

(3) 

Tine  elapsed  iron  the  order  to  each  ship's 
heading  angle. 

( 

u 

) 

(0 

Azisuth  angles  to  the  buoy  at  each  ship's 
heading  angle. 

r 

m 

) 

(5) 

Tine  elapsed  snd  actual  rudder  angle  from  the 

order  to  finish  of  saving  rudder  33®. 

•  * 

( 

m 

) 

(6) 

Main  shaft  reflation  based  on  speed  meter  in 
vheel  bouse  at  each  ship's  heading  angle. 

c 

n 

) 

m  ».«rx  . 
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Steering  Gear  Teat 


9*1  Teat  Method 

This  test  is  to  be  carried  out 

according  to  the  following  procedure.  Changing  method  of 
marring  rudder  and  steering  gear  is  to  be  followed  to  the 
order  from  Deck  master. 


Test  Xo. 


Steering 

method 


Vbeel  boose  I  Wheel  house 


Sand  steering 


Wheel  house 


Trick  wheel  on 
steering  gear 


Power  unit  for 
steering 


Pomp  unit  of 
steering  gear 


Xo.  2 


Xo.  1  ic  2 


Time  required  } 
for  rodder  nore-i 
sent  at  tiller  i  23  seconds 

(35°  “  «PP’«  30®)i _ 


ll/E  output 


*  marked  test  is  to  be  conducted  only  for  first  Teasel. 


15°->opp.-150) 


(Half  speed) 


9«2  Data  to  be  measured  • 

Undermentioned  items  are  to  be  measured  and  recorded,  allotment 


(1)  Date,  time  of  start  and  finish  of  the  test, 
weather,  wind  Telocity,  wind  direction,  sea 
condition  and  ship* a  speed  at  start  of  the  test. 

(2)  Time  required  for  each  'moving  rudder  at  steer** 
ing  wheel  and  tiller. 

(j)  Actual  rudder  angle. 

(4)  Maximum  and  steady  oil  pressure  in  hydraulic 
cylinder. 

(5)  Voltage  and  maximum  ampere  of  motor  for 
hydraulic  oil  pump. 


(hull  past) 


(Q.c.  1) 


(Q.C.  3) 


a  aims  mi.  m  a 
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10 .  Anchoring  Test 

10.1  Test  Method 

(2)  This  test  is  to  be  conducted  at  more  than 

{  30  |  xeters  of  sea  water  depth. 

(2)  Each  anchor  is  to  be  let  go  down  gradually  to  the 
surface  of  the  water- 

(3)  Onside  anchor  is  to  be  let  go  down  until  four (4) 

groups  of  chains  with  braking  it  several  times. 

(Where,  a  group  of  chains  is  equal  to  27.5  m) 
Then  working  condition  of  the  brake  is  to  be  confirmed. 

(4)  .Another  anchor  is  to  he  tested  under  sane  way  as  (j). 

(5)  One  side  anchor  is  to  be  hoisted  by  two  groups  of  chains. 

of 

(6}  Another  anchor  is  to  he  hoisted  also  by  two  groups^ cb* ins . 


(7)  Boths  anchors  are  to  be  hoisted  until  clear  of  water, 
sumultaneously . 

(8)  Each  anchor  is  hoisted  into  hawse  pipe  independently  and 

confirm  whether  both  anchor  are  held  exactly  when  anchor 

stoppers  are  locked. 


10.2  Data  to  be  measured 

undermentioned  items  are  to  be  measured  sod  recorded.  allotment 

(1)  Place,  date,  time  of  start  and  finish  of  the  (HULL  PART) 

test,  weather,  sea  condition  wind  velocity, 
wind  direction  and  water  depth  (by  echo  sounding 
equipment)  - 

(2)  Velocity  and  elapsed  time  of  a  series  of  (HULL  PABT, 

hoisting  on  "test  method"  10.1  (5),  (6)  &  (7).  Q.C.*  l) 


•  {5)  Voltage  and  aspere  of  motor  for  hydraulic  oil 
pomp. 


(Q.C.  3) 


('?/  ) 


11.  TVh.  r,„m  Economiser  Evaporation  Teat  (only  for  first  vessel) 

11.1  Test  Method 

Heavy  fuel  oil  burning  unit  and  feed  vater  supply  for  auxiliary 
toiler  are  stopped  at  sain  engine  noraal  output  and  set  the 
•teas  pressure  of  auxiliary  boiler  (  7*0  )  kg/ea-G.  And 

quantity  of  evaporation  is  to  be  calculated  by  measuring 
vster  level  of  boiler  drum  at  start  and  finish  of  the  test. 

Tine  required  for  test  is  to  be  15  minutes. 

•  *  Calcurated  formula  is  as  belov  : 


V  t  Evaporation  (kg/ii) 

]>  x  Stean  drum  inside  dia.  {a) 

/  s  Variation  level  *  (») 

V  t  Specific  volume  of  boiler  vater  { lit/kg) 

.  t  l  Measuring  time  (minute) 


11.2  Data  to  be  seasoned 

.  Undermentioned  items  are  to  be  measured  and  recorded*  allotmeit 

(1)  Main  engine  output  (HACH.EAET) 

(2)  Steam  pressure  of  auxiliary  boiler  (  *  ) 

(5)  Vater  level  of  level  guage  of  auxiliary  boiler.  (  *  ) 


ft.  AIM d  Ml  M  * 
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12.  Fresh  Water  Generator  Capacity  Test  (only  for  first  vessel) 

12.1  Test  Method 

Tho  following  capacity  sad  density  of  salinity  «w  to  it- 
eoafixasd  daring  30  sinates  st  bis  in  engine  normal  output. 


Capacity  (2/)  TON'/tiAY  (  |  lA  " 

.  density  of  salinity  Belov  (  10 

12*2  Data  to  he  measured,  and  allotment 

Undermentioned  items  are  to  be  measured  and  recorded,  allotment 


(1)  Pressure  of  feed  water  (Q-C.  2) 

(2)  Pressure  in  shell  (  "  ) 

(3)  Pressure  at  ejector  inlet  ("  ) 

(4)  Pressure  at  distilled  water  pump  outlet  '  "  * 

(5)  Temperature  in  shell  (  .  *  .) 

(6)  Temperature  of  jacket  cooling  water  t.ialet  . .  (  *  ) 

and  outlet.  _ 

(7)  Temperature  of  cooling  sea  water  inlet  and  (  *  ) 

outlet. 

(8)  Heading  of  flow  meter  (  "  ) 

(  " 

(9)  Density  of  salinity  ' 


j/^l/sin) 
)  PPM 
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13*  Other^Test 


13*1  Magnet  compass  adjustment 

Deviation  of  magnet  compass  is  to  be  ados ted  and 
confirmed  at  sailing  off. 


13*2  Echo  sounder  ad  justment 

Echo  sounder  adjustment  is  to  he  carried  out  at  sea  trial 
conveniently  by  comparing  with  the  depth  on  chart. 


13.3  Direction  finder  adjustment 

She  adjustment  should  .be  conducted  as  follows  : 

1)  X  radio  station  boat  to  be  run  cloekwisely  and  ~ 
anticlockvisely  around  the  ship  in  stand— still 
sending  signal  wave, 410  KHt continuously. 

.  abut 

Meanwhile  the  direction  to  the  boat  to  be  detected 
.  from  the  ship  by  means  of  "Direction  finder*  end 
vessel  detector  at  every  5  degrees. 

2)  The  distance  between  the  ship,  and  the  boat  will  be 
kept  1  —  1.2  Kilometers. 


13.4  Xnto  pilot  test  for  rudder  operation 

'  Working  of  total  unit  is  to  be  confirmed  by  continuing 
.  to  run  ahead  for  about  jO  minutes. 


13*5  Underwater  log  adjustment 

Given  results  of  indicated  value  of  magnetic  fog  speed 
indicator  is  to  be  recorded  at  progressive  speed  trial. 
Then  error  adjustment  shall  be  done  on  the  basis  of 
above  values. 
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13.6  Auxiliary  boiler  accusnlation  test,  (only  lor  first  vessel) 

Congirn  the  ores  sure  in^boiler  drns  is  less  than 
{  ,,o\ f  (  |'  >  j kg/ca**)  of  restricted  pressure  under 

helov  condition  for  1  fS  t  aixxtttes. 

(1)  Oil  turning  of  auxiliary  boiler  shall  be  aaxiaua  loaded 
condition  when  exhaust  gas  ecanoaixer  is  under  navi  am 
loaded  condition  of  sain  engine. 

(2)  -m  of  the  stop  valves  shall  be  closed  except  for  valves 
on  ate  an  supply  line  to  necessary  machineries  for 
Maneuvering  of  "»'»  engine  and  auxiliary  boiler. 

Shea,  safety  valve  of  auxiliary  boiler  is  blasted. 

Wi.  pressure  in  bailer  drua  at .  this  tine  shall  be 
Measured  and  cxaained  within  |  //  O  |  £  of  restricted 
pressure. 

Yfcere,  feed  water  necessary  for  naintaining  the  safety 
level  of  water  in  boiler  drua  say  be  fed  to  auxiliary 
boiler  in  this  case. 


13.7  thrh.  gas  economizer  safety  valve  test 

The  action  and  setting  of  the  exh.  gas  eonomizer  safety  valve 

to  be  confirmed.  ' 

•  Set  press.  12.0  Kg/ca2 
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Cl  i ifz  sAirrr  device  &  omen  test 

1«  M/S  Raertrertev  Trio  Test  by  Manual 

Posh  the  emergency  stop  button  on  control  stand  confirm 
the  stop  condition. 

2«  H/B  Safety  Cot-Out  Test  &  Overriding  Test 

Kake  the  eut-out  condition  by  the  following  set  points  and 


confirm  the  stop  condition. 

SET  POINT 

HOTOML 

*  Bearing  L.Q.  low  press. 

1.2  kg/cn^ 

1.5-2.  5  kg/ca^ 

*  Jacket  cooling  F.V. 
lov  press. 

2.5  ■ 

3-4  ■ 

Piston  cooling  F.V. 
lov  press. 

3.0  « 

3.5-5  * 

JLlso,  confirm  resetting  to  bo  possible  by  moving  the  speed 
setting  lever  to  "STOP"  position  alter  restoring  of  the  failed 
lev  press. 

Purthermore,  confirm  that  override  of  mnin  engine  is  effective 
by  pushing  the  emergency  run  button  without  restoration  of  the 
failed  pressure  of  Jacket  and/or  Piston  cooling  water. 

KOTE  s  ■  The  actual  confirmation  to  be  carried  out 
by  the  eases  with  *  marked. 

3»  H/E  Aux.  Blower  Operation  Test 

Confirm  the  aux.  blower  to  be  operated  automatically  by  the 
i  acavenging  pressure. 

into,  start  0*36  kg/ca- 

Into,  stop  p.44  kg/ca5* 


A  AJ?«Ci  fc  A1  A 
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HEASTOTVC  POSTTTOM  IX  HACmMSY  SIDE 


allotment 


1 .  Main  Engine 


(Mach,  part) 


1.1  Load  indicator  position 

1.2  Governor  indicator 

1.3  Pressure 

o  Jacket  cooling  water 
o  Piston  cooling  water 
o  Bearing  L.O. 

0  Cross  head  L.O. 
o  Fuel  valve  cooling  water 
o  Scavenging  air 

o  Starting  air  (only  for  starting  test) 
o  Differencial  air  pressure  of  air  cooler 
o  Back  pressure  at  exh.  gas  common  pipe 

1.4  Temperature  (Hach.  part) 

o  Fuel  oil  inlet 

o  Lub .  oil  inlet 

o  Thrust  bearing 

o  Piston  cool,  water  islet 

o  Piston  cool,  water  out  of  each  cylinder 

o  Jacket  cooling  water  inlet 

0  Jacket  cooling  water  out.  of  cash  cylinder  2  common  out. 
o  Fuel  valve  cooling  water  in.  &  out. 

0  Air  cooler  outlet  air 

o  Cooling  sea  water  inlet  &  outlet  of  air  cooler 
o  Erh.  gss  of  common  main  pipe 


AIMS:  ML  M  »L1TL  A 
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2.  Turbo  Charger  for  Main  Engine  (Mach,  part) 

2.1  Pressure 

1  Blower  inlet  air  pressure 

2.2  Temperature 

•  Blever  air  inlet  &  cutlet 

1  Cooling  fresh  water  inlet 

•  Cool,  fresh  vat er  inlet  &  outlet  of 

•  Turbine  side  L.Q. 

o  Blower  side  L.O. 

3.  Diesel  Generator  (Mach,  part) 

3.1  Output  (KW,  voltage,  current  &  frequency 

3.2  Revolution 

3.3  Load  indicator 

3*4  'Pressure 

0  Cooling  fresh  water 
o  Lub.  oil 
o  Fuel  oil 

o  Charging  air  (air  cooler  outlet) 

3*5  Tenperature 

o  Cooling  fresh  water  inlet 

o  Cooling  fresh  water  out,  of  each  cylinder 
0  Brh.  gas  outlet  of  each  cylinder 
o  T/C  cool,  water  out.  of  turbine  &  blower  side 
o  Cooling  fresh  water  in.  &  out.  of  F.W  cooler 
o  Cooling  sea  water  outlet  of  F.W.  cooler 
o  Bearing 

3.6  Opening  indicator  for  air  operated  temp, 
control  valve 


U.  ML  M  * 
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4,  Other  Auxiliary  Machine 

4.1  Inlet  &  outlet  Pressure  and  motor  ampere  for  pump  (Mach,  part 

*  ,Q.C.  3) 


•Cooling  sea  water  pump 
•Jacket  cooling  water  pump 
•Piston  cooling  water  pump 
o  Inb.  oil  pump 

0  Tael  Talre  cooling  vater  panp 

o  Fuel  oil  booster  pump 

o  Stern  tube  L.O.  pump 

o  Aur.  feed  water  pump 

o  Boiler  water  circulating  pump 

o  Sea  water  service  pump 
o  Cross  head  L.O.  pump 

4.2  Temperature  (Mach,  part) 

o  Jacket  fresh  watercooler  fresh  water  in.  &  out.) 

(cool,  sea  water  out.) 

o  Piston  fresh  water  cooler  (fresh  water  in.  &  out.  ) 

(cool,  sea  water  out.) 

o  Lub .  oil  cooler  (inb.  oil  in.  &  out.  ) 

(cool,  sea  water  out.  ) 

o  Atmos,  condenser  (hotwell  temp.) 

(cool,  sea  water  out.  ) 

0  H/E  fuel  oil  heater  (fuel  oil  in.  &  out.  ) 

o  H/E  fuel  valve  heater  (fresh  water  in.  &  out.) 

o  Cooling  sea  water  pump  oat. 

£.3  Opening  indicator  for  air  operated  temp.  (llacfa.  port) 

control  T&lve 

0  Jacket 

•  Piston 
o  lab.  ail 


1-26 


a  UC  M.  M  »b*=K  • 


Ubikewapme-  Heriraa  Heavy  industries  Co.,  Ltd. 


(27/) 


Other  Temperature 
5*1  Engine  room 
Control  rooom 
£.3  Atmosphere 

5* *4  Sea  water  (sea  water  service  pump 


(Mach,  part) 


.  <u  * 
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